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The Beaudry Duplex Power Press. 
The inventor of this press is the well- 
inventor of the Beaudry power 
The essential features of the 
press are two plungers on a single crank 
shaft, so connected that either plunger may 
be worked independently, or both may be 
run together. The arrangement is a com- 
bination of shear press or punch, either or 
both being operated for either purpose. 
Through its whole stroke the plunger is 
under the perfect control of the operator. 
By a simple device the plungers can be 


known 
hammer, 


lowered to meet the dies or to any other 
point of the stroke while the shaft is run- 
ning, and thus the punch may be brought 
exactly to a prick point or scratch mark. 

The operator the plungers 
through a treadle, leaving his hands free to 
feed the machine. 

The shears can be put in either way so 
that large plates can be cut. 


controls 


These presses are designed in a thoroughly 
practical manner for durability and hard 
work. All the parts are of ample size and | 
strength for the work they have todo. The | 
crank shaft is made of the best hammered | 
steel with large bearing surfaces. 

These machines are built in several sizes 
and are intended for use in boiler shops, | 
cutlery shops, blacksmith shops, manu- | 
factories of stamped, pressed and other | 
wares. | 

The manufacturers are Beaudry & Co., | 
Mason Building, Kilby street, Boston, Mass. | 
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The Keystone Radial Drill Press. 

The machine illustrated herewith is in-| 
tended for a large range of work. It takes | 
in a pulley up to four feet diameter, and | 
may be used for boring small cylinders, and 
similar work. | 
will feed 14 inches, and 
has adjustable automatic feed. The back | 
gearing is all enclosed. 

The circular table is 24 inches diameter, | 
and is bored to receive bushes for boring | 
bars. This table can be raised or lowered | 
without being turned around. | 

The square tilting table slips in slotted | 
side of bed, and can be quickly removed. 
It is convenient for drilling work at any | 
desired angle. 

The drill illustrated has radius of 48 
inches, giving a 


The feed screw 


distance between column 
und spindle of 34 inches. The column is 
12 inches diameter, and 6 feet high. The 
entire height from floor to top of feed screw 
is 8 feet 10 inches; weight 2,600 lbs. 

The manufacturer is J. J. Batman, Sun- 
bury, Pa. 
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A Remarkable Rain Storm, 


It is going the rounds of the press that in 
the event of a.rain storm extending from 
New York to San Francisco the telegraph 
wire over the route would contract 120 
miles, and upon this an argument for the 
necessity of underground wires is built up. 
We fear that unless an argument is estab- 
lished upon better premises, it will have but 
little weight in putting down the poles. If 
the distance, as the wire runs, from New 
York to San Francisco is taken at 4,000 
niles—which is too great, but a few miles 
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more or less are of no consequence—the 
contraction would be, by the above, one 
part in 334. According to good authority, 
wire similar to telegraph wire will expand 
or contract one part in each 146,340 parts for 
each degree change of temperature. To 
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M. N. Forney, in his Railroad and En- 
gineering Journal, in the course of a trench, 
ant editorial on the Bussey Bridge, says: 

‘Directors and traffic managers are gen- 
erally persons who have had an exclusively 
mercantile training, the value and import- 
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decrease the length of the wire by 120 miles 
would require a change in temperature of 
4,390 degrees. It will be readily granted 
that a rain storm that brought about such a 
change in temperature would be a remark- 


| able one. 
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ance of whichis not questioned. But those 
who have been educated exclusively in the 
school of barter very often have a defective 
appreciation of the inexorable character of 
Somehow or other that kind 
of people often find it difficult to rid them- 


physical laws. 





RapiaL Dritt Press. 


Henry D. Coggswell, of San Francisco, 
has given one million dollars for the endow- 
ment of a trade school in that city. This 
must be a very satisfactory way for a mil- 
lionaire to spend his money. 








selves of a secret, lurking feeling that by 
skillful finesse they can ‘corner’ the laws of 
nature. 
the are * promo- 
ted’ in Wall street and its precincts. 


This is often amusingly illustrated 


by way new inventions 


Those 
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who engage in such projects sometimes 
seem to regard the scientific principles on 
which the invention depends, as a mere in- 
cident which can always be twisted to suit 
their purposes by a hired expert. In the same 
way, successful and * bankers’ 
feel, that by dispensing with the services of 
an engineer, at a fair salary, and delegating 
his duties to a ‘gang boss,’ that they can 
‘beat’ the law of gravitation and the prin- 
ciples of statics. often take their 
revenge, as they did on the Boston & Provi- 
dence Railroad, and as they have done and 
will do in other like cases.” 


grocers 
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Engineering and Mechanical Notes. 


By F. F. Hemenway. 
CHIMNEYS FOR BOILERS. 

If a connecting cock is opened between 
two vessels each containing air or other 
fluid, but at different the fluid 
will that which the 
pressure is highest to that in which it is 
lowest, the theoretical velocity of flow being 
due to the difference in height of two col- 
umns of the fluid, each column. being high 
enough to produce the pressure, or density, 


pressures, 


pass from vessel in 


in the vessel containing it. The velocity is 
not, however, directly as the height, but as 
the square root of the height, the matter 
being referable to the law of falling bodies. 
When air is heated its density is corres- 
pondingly reduced, being only about half as 
much at 550° as at 60°. 

In a chimney the column of air is heated, 
and rarefied, and the effort of the denser air 
outside to force its way into this partial 
vacuum is all there is of chimney draft. 
But there is friction of the gases in their way 
to the chimney, and particularly there is loss 
of effect in the effort of the air to force its 
way through the fuel on the grate, and this 
materially that are 
In this, 
as in all other things, results likely to obtain 
must be predicated ‘more from practice 
than from any otlier consideration. To burn 
a definite quantity of coal we must supply a 
quantity of air, the quantity being determined 
entirely by practice, since here again theory 
is quite at fault. 


modifies) calculations 


made on a purely theoretical basis. 


Still, as a general proposition we must 
work from certain scientific facts, modify- 
ing the conclusions arrived at by experi- 
ence. As the velocity with which the exter- 
nal air will tend to flow to the chimney is 
due to the difference between the weight of 
the column of air in the chimney and a 
column of external air of the same dimen- 
sions, it appears to follow that the hotter 
und hence lighter, the air in the chimney, 
the better the draft; also that the higher 
the chimney the better the draft. 

This is true in regard to internal chimney 
temperature, up to a point where the volume 
of air and gases will become so great, by 
expansion, that further heat will increase 
the volume till not so much weight of gases 
will be discharged through a flue of given 
As this temperature is not 
likely to be reached in the case of a steam 
boiler, it needs no attention. 

In regard to height of chimney, the eco- 
nomical limit is comparatively soon reached, 
because the draft power varies as the square 
root of the height. To the draft 
power of a chimney of 100 feet in height it 


dimensions. 
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will be necessary to increase the height to 
400 feet. 
Horizontat FLves. 

The effect of horizontal flues leading con- 
siderable distance to chimney is to lessen 
the draft. Such flues ought to be of an 
area at least one-quarter greater than that 
of the chimney. When horizontal flues are 
200 feet in length the 
should be increased by 15 per cent. 


area of chimney 


THe TABLe. 
The accompanying table is calculated for 
a circuit of 100 feet, measuring along the 
course of the gases from the furnace to the 
chimney. Account is taken of the loss due 
to friction, which reduces the effective are: 


of chimney, this reduction being propor- 


tionately greater in small than in large 
chimneys. 

The rating is for the amount of coal 
burned, not by horse-power. Twice as 


much coal may be required to evaporate : 
given quantity of water in one boiler as in 
another, and twice as much water may be 
required per horse-power in one engine as 
in another. In determining 
capacity the only satis- 
factory basis is the fuel 
burned. 

Chimneys proportioned 
by the table will be large 
enough to bear crowding 
considerably above the 
rating given; this should 
always be provided for, as 
circumstances are always 
likely to arrive that will 
require a little crowding ; 
in fact, extra capacity is 
always required when 


fresh coal is supplied to 
the furnace. 

While it will be seen 
that a moderate low chim- 
ney of larger diameter 
may be made to do the 


work of a higher chimney, 
generally speaking it will 
not do it with 
economy, because the loss 
due to getting the air 
through the grate will call 
for higher temperature 
in the chimney, 
which that more 
heat is going to waste. 


so good 


low 
means 


—-_ 


The Practical Engineer 
says: ‘*A compound en- 
gine that will perform the 
same work as a_ simple 
engine must have the large 
cylinder nearly equal in 
capacity to the cylinder of 
the simple engine.” There 
is lots of fallacy in this, 
The low 
of a 


by implication. 
pressure cylinder 
compound engine should 
always be larger than the 
cylinder of a simple en- 
gine, otherwise the same 
work will not be done by equal expansion. | 
As one object of compounding is to bring 
about more expansion than can be economi- 
cally accomplished in a single cylinder, the 
low pressure cylinder of a compound 
engine should always 
larger than the cylinder of a simple engine. 
———_—— 

A reputation for safety is a great thing, 
even in these times when almost everything 
gives way tospeed. This is very satisfac- 
torily exemplified in the instance of the 
Cunard steamship Scythia. The captain of 
this vessel, instead of trying to keep up 
the record for time by driving ahead into 
Boston harbor during a tremendous gale, 
put about, and got sea room for safety. 
Perhaps he lengthened his trip by doing’ so ; 
but there area good many who will be glad 
to cross the Atlantic with him on account of 


be 





this precaution. In the meantime those 
who believed that the Scythia would keep 
on her course, and who predicted ship- 


wreck on this assumption, were badly left. 
All credit to the captain of the Scythia; he 
knew his business. 


considerably | 





chimney ' 


0000 e@) 








AMERICAN 





MACHINIST 


CHIMNEY PROPORTIONS. 


H = height of chimney, in feet; D = diameter of chimney, round or square, in inches; P = pounds of 
coal that can be burned per hour. 
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Improvement in Steam Boilers. 
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fitted, is removable, to admit of chang- 


ing the grate without disturbing the boiler. 
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joint. I use the drippings from line shafi 
bearings caught in the ordinary way, and 
simply mix in graphite enough, so that it 
can be nicely applied with an ordinary sas); 
tool. 

During the past three years I-have used in 
the neighborhood of fifteen or twenty pounds 
of dry American graphite for piping, joints 
cylinder heads, piston-rod packing, ete. 

Bolts smeared with graphite mixed a 
above, I have unscrewed after having been 
in the dampest places for upwards of tw: 


| years or more, proving its anti-rusting qual 


ities. To cool a hot bearing, put it on as 
thick as it will mix with oil. 

I should like to hear how to use it fo: 
lubricating steam cylinders, if anyone is so 
doing, together with their experience.” 


——— am 


A paper on ‘‘ Problems in Mechanism Re- 


| The water connections P connect the water garding Trains of Pulleys and Drums of 


The views shown above illustrate 
clearly what is considered an improvement 
in vertical or upright steam boilers. The 
sectional elevation shows an ample furnace, | 


with a sufficient space for combustion above 


two 














the bed of fuel, to insure a thorough ming- 
ling and burning of the gases, thereby pro- | 
ducing the maximum temperature obtain- | 
able from the fuel used. From the top of 
the furnace, the heat passes into vertical 
annular flues, subdivide and sur- 
round the water spaces A, 7’ and 8. 
annular flues are connected by cylindrical 
flues V with the superheater 7’, through 
which all the heat not otherwise absorbed 
must pass. The outer surface of the super- 
heater is ribbed to obtain a large amount of 
extended heating surface (not shown in cut) 
and nearly doubling its capacity. The 
smoke pipe connection J, leading to chim- 
ney, is fitted with a circular draft check 
through which the flues can be easily 


which 
These 


cleaned. 

The grate S is circular in form, and cast | 
in one piece, excepting a hinged section. | 
which can be dumped. The grate is sup- 
ported by a strong pin at the center, and is 
shaken with great ease by the lever KA. 
The square base is of neat appearance. 
The front plate to which the ash doors are 


spaces S, A and 7’ at the bottom, and as 
-ach space is open at the top, a perfect and 
active circulation is obtained. 

This boiler is made by Samuel Fiske, 110 
Barclay street, New York city. 
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The Use of Graphite. 

W. H. Linnett writes us : 

‘If engineers, machinists and millwrights 
in general, and pipe-fitters in particular, 
knew half the good qualities of graphite, I 
dare say there would be ten times the demand 
there is for it. Its lubricating qualities are 
questioned only by the impractical, and it is 
this quality alone that sounds its keynote, 
so to speak. The uses to which I have ap- 
plied it would take more space to describe 
than I feel disposed to ask, and will tliere- 
fore describe a few of what I consider most 
important. As before stated, its primary 
object is lubrication, and to this fact we 
must credit good pipe joints and cool bear- 
In 
mixing it to make pipe cement (or, as I 
would term it, pipe smear), the necessity of 
using boiled oil is highly questionable, as 
the drippings from bearings, or any other 
no-good-for-anything-else oil, answer the 
same purpose ; it is the graphite and not the 
body in which itis suspendedthat makes the 


ings that would otherwise warm up. 
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Least Weight for a given Velocity Ratio,’ 
| was recently read by Professor H. Hen- 
-nessy, F.R.S., before the Royal Society. 
| As trains of wheels, pulleys, and drums are 
) frequently employed in machinery for the 
transformation of large 
and small velocities 
rotation, it appeared de- 
sirable to inquire into the 
conditions which would 
favor the greatest econ- 
omy of weight of the 
parts forming such trains. 
Eighty years since Dr. 
Thomas Young had ar- 
rived at a theorem for 
the minimum number of 
teeth in a train of wheels 
and pinions with a given 
velocity ratio, and when 
the pairs of wheels and 
pinions are similar. By 
investigating the question 
of minimum volume or 
minimum weight of trains 
the author has been led to 
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the following _ results, 
which are fully demon- 
strated in his paper, 


namely, that for a train 
of cylindrical pulleys com- 
posed of similar pairs, the 
ratio of the diameter of a 
large to that of a small 
pulley should be as 19 to 
10. For drums composed 
of hoops supported by 
disks of the same thick- 
ness, and with the breadth 
of each hoop equal to the 
radius of the small drum, 
the ratio of the diameters 





A should be 11 to 5. If the 
pe 
hoop was supported by 
spokes whose volume 


taken together would be 
half the volume of a com- 
plete disk, the ratio would 
be 51 to 20. With regard 
to a train of pulleys, it 
was shown that a single 
the same velocity ratio 
with the ratio of diameters 
minimum volume, the latter 
would considerably than the 
former. Thus, with five pairs whose 
velocity ratio would be nearly 24%, the 
volume would be less than the }, of a single 
pair possessing the same velocity ratio. A 
model constructed in brass of such a train, 
with all the pulleys 1.9 inches in 
diameter, and all the small 1 inch, weighed 
18.34 A train of four pairs of 
drums illustrative of the last problem solved 


pair 
as a 
found 


possessing 

series 
for 
be 


less 


large 


ounces. 


weighed 16.788 ounces, the large drums 
being 2.55 inches, and the small 1 inch 


diameter, while all the hoops were } inch 


broad. The velocity ratio of this train is 
42.2825, or a little more than 42}.—7/ 
Engineer. 

-_—— oe — 


The new locomotives on the Pennsylvania 
Railroad weigh sixty tons, and will pull 
forty-five loaded freight cars. The com- 
pany has been, for some time, strengthening 
the bridges, to make them safe for the extra 
heavy traflic. 
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Suggestions in Machine Design. 


A. J. SHaw. 
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exceed the diameter across the corners of 


the square. | 
For shaft ends, the style of finish shown | 


at A, Fig. 8, is less expensive than that | 
'shown at B; and if hubs are to have flat 


|ends and round corners, it better preserves 


Be distrustful of the thing that is sure to 
work; it only too often will not work. 

Nothing is as uncertain as the affirmation 
of experience—except the denial of ex- 
perience. 

A’s statement that a certain device is good 
for nothing, is not necessarily conclusive as | 
regards B, to whose wants the article | 
in question may be perfectly adapted; a 
slight change of conditions making that 
which was worthless to one of value to the 
other. 

When we hear it said that ‘theory ” and 
‘ practice” are incompatible, we are usually 
safe in assuming that the speaker knows 
nothing about theory, and possibly very little 
about practice. 

Either the theory may be incorrect or the 
practice may be bad, in which case they 
may or may not agree; but when both are 
correct they must and will concur. 

It often happens that the disagreement is 
only an apparent one, and seems to exist 
because some of the conditions of the case 
have been overlooked. 

Only that theory can be correct which in- 
cludes all the conditions. 

Experience is the gauge by which must 
be tested all theory, as its agreement with 
true theory is the final measure of the cor- 
rectness of practice. 

The failure of empirical formule 
is often due to the attempt to 
force their application beyond the 
limits beyond which they are in 
accordance with the conditions ; 
cutside of which limits they must 
necessarily be inadequate. 

‘Rules of thumb” are = ad- 
missible only when no others are 
attainable. They almost never 
include even all the important 
conditions, and are unreliable in 
proportion. 

To put a great conception into 
practicable shape is only less 
difficult than to originate it. 

It sometimes happens that the 
invention is really made by him 
who works up the original con- 
ception, which is so hazily in- 
distinct in the inventor’s mind 
that it is less difficult to devise 
methods of doing that which he 
wishes to accomplish than to dis- 
cover what his ideas actually are. 

In adapting attachments or new 
devices to existing machines, it 
is desirable so to form and ar- 
range the parts as to avoid, as far 
as possible, an appearance of 
patchiness. 

The aim should be so to har- 
monize the new and the old 
that they may seem cotempor- 
aneous, or, at least, may convey 
pression that the one is an outgrowth of the | 
other, rather than that they are the distinct 
creations of different epochs. 

This can usually be attained by a little 
care and study. 

When ends of shafts, motion screws, etc., 
are squared to fit removable cranks, do not 
cut the outer end square across or with 
only a slight round as at A, Fig. 7, but 
finish with a long chamfer, as shown at B. | 
The end of the chamfer may be hemispheri- | 
cal, or may terminate in a flat, the diameter | 
of which is less than the short diameter of 


| 


the im-| 


the square. 

This is a great convenience in putting on 
the crank, as it is not necessary to adjust it 
to an exact angular position before the end 
of the shaft will enter the eye. 

This construction is equally convenient 
as applied to the squared ends of set screws, 
etc., which are manipulated with a box 
wrench, especially if they are not easily 
reached. 

As an alternative construction, the end of 
the crank may be provided with a counter- | 
sink, the diameter of which should slightly 


| Ous section. 


the unity of the design. Not only is it 
cheaper to make in itself, but as it obviates 
any necessity for exactness in the length of 
the shaft, it costs less to fit up. 

For shafts projecting through unfinished 
surfaces, the finish shown at A should be 


used in all cases, for as it will be impossible 
to make the angle of the finish, B, coincide 
with the rough surface throughout its entire 
circumference, its appearance will be any- 
thing but satisfactory. 

Stud bolts are usually made of the same 
their entire length. 


diameter throughout 
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servation that stud bolts nearly always fail 
by breaking or twisting off at this point. 

The common form of stud bolt may be 
considerably strengthened by counterboring 
so as to bring the termination of the thread 
below the 
mains the weakest point. 

The improved form of the bolt is en- 
larged at its insertion 
piece, the enlarged body being counterbored 


surface, but even then, that re- 


into the standing 


from one-quarter to one-half its diameter 
below, and projecting the same distance 
above the joint face. It is then reduced to 
the size of the thread upon which the nut 
is screwed. 

In the common form of stud bolt, the 
‘ fit,’ if the bolt is ‘ fitted,” is supposed to 
be throughout its entire length. 

This necessitates that the attached piece, 
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When they are required to act as dowels or 
are ‘fitted bolts,” they present some disad- 
vantages which may be obviated by a slight 
change in the form ofthe bolt. 

An improved construction is shown in 
Fig. 9. It has the advantages of greater 
strength, of greater convenience in removing 
and replacing the attached piece, and of 
greater accuracy of fit. 


It has greater strength, in that it is strong- | 


est where the common form is weakest—at 
the joint face. 

As usually made the thread, on stud bolts, 
ends at the surface of the piece into which 
it is screwed, thus bringing together the 
weakened part of the stud and the danger- 
It is a matter of common ob- 





























Fig. 10 


when removed, must be drawn on the “fit” 
the whole length of the bolt, including the 
thread; while if the piece be secured by 
two or more bolts, if any one of them devi- 

parallelism, it 
before 


ates from exact must be 


sprung or bent the piece can be 
removed. 

In the improved form, as the length of 
the fit is not greater than one-half the diam- 
eter of the bolt, a slight deviation from 
parallelism has little influence on the char- 
acter of the fit, and it is necessary to move 
the attached piece through but a short dis- 


tance before it is entirely free; nor is there 


danger of injuring the thread by dragging | 


| => 
| the piece over it. 
} As there is no * fit’? on the reduced part 
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of the body, any slight injury at that point 
is of little that a dog or 
even a pipe wrench may be used to advan- 
tage in screwing the bolt into its place, thus 
avoiding danger of stretching the 
thread by the use of double or cap nuts. 


consequence, 80 


any 


Whatever form of bolt is used, the screw 
thread should not terminate at the joint, 
especially if the shear. The 
should be done by the body of 
the bolt, and not by the threaded portion. 

The thread on headless set-screws 


bolt is in 
** doweling ” 


should 
not be carried the whole length, when it can 
be avoided, but should terminate below the 
screw-driver slot. Ifthe threads cross the 
slot, they are likely to be more or less in- 
When it is not 
practicable to limit the length of the thread, 
the same end may be attained by flattening 
the screw at the sides, as shown in Fig. 10, 


jured by the screw-driver. 


which needs no explanation. 


Cab Windows. 
By Joun A. Hint. 


In all the locomotives I have ever seen 
there are small windows in the front of cab 
over boiler, besides the front doors. These 
are big or little, according to the amount of 
room that the class of engine will allow. 
These windows always slide—because the 
first one ever made did, I suppose. They 
are held by and slide in an angle piece of 
wood, screwed inside the cab. Now, this 
groove always catches cinders and other dirt, 
and the sash being loose soon wears small, 
then it rattles and is always work- 
ing open when you want it shut, 
and hot weather, 
when men are rustling for every 


vice-versa. In 


breath of air there is, itis a great 
help to open these holes; but 
where work hard the 
shower of cinders more than off- 
sets the little air, and 

engine is second on a 


engines 


when the 

double- 
header, the cinders and sore eyes 
aud burning waste are magnified 
several times, the rains and snows 
beat against the glass, run down 
into the groove, and, pregnant 
with and dust, on the 
boiler head and bright work. All 
this may 


cinders 


not appear to amount 
to very much, but, like a thous- 
and other little 
locomotive, they aid in the main 
object, and are comforts or nuis- 
and where they can be 
improved at no 


things on a 


ances, 
expense I say 
improve. 

I think if the sash was placed 
on the outside of cab, with a strip 
just as thick above it, to which it 
hinged so that. it 

would open outwardly, it would 
cure the trouble. To the bottom 
of this inside, 
secured a light rod running on 
an angle up to the roof, and fitted 
with a head, carrying set screw sliding ona 
bar, like the dooron a Baldwin engine. With 
this arrangement the window could be kept 
securely fastened, shut or open, any dis- 


was securely 


sash, should be 


tance, and no rattle; the glass would act as 
an awning, keeping out cinders, rain and 
snow, that would be obliged to drip out- 
side instead of inside ; inside the cab would 
be plain and easier kept clean; no need of 
screens, and the crew would have air, com- 


fort and scenery—minus dirt. 


‘“The New 
Attractions” 


South: Its and 
is the title of a handsomely 
bound volume of over 400 pages, published 
by the Manufacturers’ Record Co., of Balti- 
more. 


Resources 


It gives in detail the characteristic 


features of each of the Southern States, 


especially as regards the manufacturing and 
mining resources and advantages. The 
material for the work has been collected 


with great care, and is up to date. Those 
who wish reliable about the 
South as it is now should get a copy of the 
| book. It 


information 


- 


is sold at #2.50 bound in cloth, 


j and $3.00 bound in Russia leather. 
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Moulding Bevel Friction Wheels. 


By Gro. O. Vair. 

The accompanying cuts represent a plan 
for moulding or sweeping up a_ bevel fric- 
tion, the pattern-work for which can be 
made in a very short time compared with 
that required to make an entire pattern. 
The advantage of sweeping up such wheels 
is the saving of making a full pattern, and 
full rim patterns for wheels of this descrip- 
tion are very apt to warp and get out of 
true, thereby causing uneven thickness in 
the rim of casting after it has been turned in 
the lathe. 

We have been making our small-size bevel 
friction wheels from 12” to 30’’ by the plan 
here shown for the past year, and find it 
satisfactory, both as to speed in moulding 
and true castings. 

In moulding wheels in this way, a full set 
After bedding 
is attached 


of arm patterns are required. 
in the arms, the sweep A, Fig. 2, 
and held in place by a wood screw ; after 


sweeping on the thickness of sand, as seen | 
at B, Fig. 2, the sweep is removed, and the 
cope rammed up and lifted off. After fas- 
tening piece (C, Fig. 1, on with screws, the 
sweep is returned, and the thickness of rim 
is swept out, as at D, Fig. 1. The arms are 
then drawn out, and the mould is finished 
up in the usual manner. The bead at #, 
Fig. 1, is to strengthen the rim when so de- 
sired. Fig. 3 is plan of sweep, so shaped to 
give a good bearing on hub of wheel pat-| 
Fig. 4 is a top view 


tern when being used. 
of wheel. 

In moulding larger sizes of those wheels, 
we cast them face down, use full arm pat- 
terns, and sweep the rim out with a sweep 
secured to a spindle. | 

The plan here shown of making these | 
wheels was first suggested to me by one of 
our patternmakers, and is, as far as I know, | 
original. | 
- 


A fire broke out near | 


the Government wharf in Detroit, and the | 
officer in charge called a tug, which put out 

the fire. The bill was sent to Washington, | 
and payment refused because the officer did | 
not advertise for sealed proposals to put out | 
the fire and have it done by the lowest | 


bidder. | 


An exchange says : 


ie - 


Shafting and Its Strength Under Various | 
Methods of Transmission. 


By W. H. Horrman. 


In a paper read before the Mechanics’ | 
Institute of Minneapolis, by Mr. C. L. Red- | 
field, I note that this engineer, like many 
others of the fraternity, desires to simplify 
the rules relating to the ordinary practice in 
engineering, where power and the strength | 
of materials are under consideration. 

Mr. Redfield has certainly an excellent 
object in view, viz.: the removing of many 
clouds of mystery from the vision of the 
young engineer and student, as well as the 
factory or mill owner. The paper pre- | 
sented to the institute by Mr. Redfield is 
worthy of much praise, but there is one | 
matter mentioned by him, that requires 
further explanation. There can certainly 
be no better explanation of the term one | 
horse-power, than the old and simple state- 
ment that 33,000 pounds raised one foot 
high in one minute, represents that energy, | 
and the matter of power by shafting, used | 
as first and movers, or, in other | 
words, water-wheel, and line 
shafts, is capable of being solved, by a rule | 


second 
engine, 


as simple as the horse-power constants. 
Mr. Redfield says: ‘If we take this form | 
of expression as a type, and apply it to a) 
shaft, we will find that a 1-inch shaft at 100 | 
revolutions will transmit one horse-power.” | 
Now of course understand that Mr. | 
Redfield used these figures as a matter of | 
illustration only, and not as a fact; so just 
here I must beg to offer a mild protest. 
From a long and continuous practice of 
the cotton, woolen and silk mills in the 


Eastern and Middle States, under 


we 





| the statement 
| revolutions per minute would transmit two 


| shafts 
j e . 
| steel for this service, and where that ma- 


oe) = 
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of transmission, there have 
been many formulas adopted for the safe 


heaviest kinds 


working sizes of all kinds of shafting. 
Shafts to be first considered, are the prime 
movers, operated by steam or water, and 
known as the engine or water-wheel shafts. 
Next in order, we have the second movers, 
or line and jack shafts. 

My rule for first movers, or engine shafts, 
fitted with a single crank, is that a one-inch 
shaft should transmit .004 of horse- 
power for each revolution per minute, and 
that a one-inch crank-shaft will transmit 
.007 of one horse-power for each revolution, 
where there is a crank on each end, placed 


one 


at right angles. 

A second mover or line shaft, however, 
1§ of an inch in diameter, will transmit from 
.015 to .020 horse-power for each revolution 
per minute, according to conditions. That 
1§ line shaft, put up properly, 
will transmit easily two horse-power at 100 
minute, and a 113 line shaft 
horse-power, and there are 
this, and 


is to say, a 


revolutions per 
is good for 16 
of them doing 
much higher service. 

The following tables have been the prac- 
tice of the writer for factory line shafts 
for many years, and nearly all 
using the ordinary commercial 
iron, turned down |, of an inch for standard 


hundreds even 


cases, 


round 


size. 

Where the engine or first moving shafts 
are speeded from 40 to 60 revolutions, 
the stress and torsion, on the line shafting, 
is much more irregular than where the first 
movers run from 100 to 160 revolutions per 
minute, hence the necessity of two tables 
for line shafting. 

Turbine water-wheels and the 
high speed engines, are less liable to frac- 


modern 
ture a second mover or line shaft, than a 
slow moving motor, and as I am satisfied 
trom my experience that this statement is 
correct, I feel that it would have been best 
for Mr. Redfield to have started out with 
that a one-inch shaft at 100 


horse-power; then of course the rule that 
the power to transmit varies as the cube of 
the diameter, will follow through all further 


calculations as to diameters and_ horse- 
powers. 
In the table for engine shafts, I 


have calculated them as ordinary forged 
of wrought iron, though I prefer 


terial is used the strength of the shaft 


|Should be at least twenty per cent. above 


the figures in the tables. It is well known 
that Krupp, of Germany, has made many 
shafts of steel for steamships running to 
this port, from 20 to 22 inches in diameter, 
that at an average speed of 68 revolutions 
per minute, are transmitting from 9,000 to 
11,000 horse-power under very irregular 


TABLE NO. 1. LINE. | 


| 
Diameter of Shaft in Indicated Horse-Power for Diameter of Shaft in Indicated Horse-Power for 


Inches. Each Rev. per Minute. 


Wrought Iron. Engine Speeded from 40 to 


60 Rey. 
16 013 
1,3 024 
Lys 043 
11! .068 
11% 104 
25 .168 
218 B44 
8 7, 548 | 
318 .832 
4, 1.164 
4}3 1.344 
5%, 2.124 
51s 2.752 
65 3.512 
74 4.390 
8} 6.718 
Diameter. FPR Horse Powers” 
2” .032 
4” .256 
8” 2.048 
16” 16.384 


Hangers spaced from 8 to 13 feet apart according to the diameter of shafts and number and weight 
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loads, that sometimes vary 50 per cent. in 
one minute. These shafts are fitted with 
three cranks, which raises the factor of 
strength, according to the subdivision of the 
circle at 120°. 

° i 





Average Cutter Speed and Feed on Soft 
Cast Tron Surfaces. 


(From E. E. Garvin & Co.’s recent catalogue.) 

These figures are adapted to calculations 
in milling upon soft cast-iron surfaces, and 
are subject to change to accompany varia- 
tions in condition and character of work. 
In order to figure accurately upon milling 
work, the speed of cutter and amount of 
feed per revolution must be observed-—that 
known, the computation is simple, as fol- 
lows: Multiply the number of revolutions 
of cutter per minute by the length of feed 
at one revolution, and the product is inches 
per minute that can be milled. Allowing 
about 40 ft. per minute for surface speed of 
cutter, a $ in. cutter should run at 300 revo- 
lutions per minute with a feed of ;4, of an 
inch to a revolution, giving a result of 2 
inches of light milling per minute. An inch 
cutter would make 150 revolutions per 
minute, with a feed of ;}, of an inch ona 
moderately heavy cut, allowing 1} inches of 
milling per minute. A 3-in. cutter would 
run 50 revolutions per minute, with a feed 
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TABLE No. 2. LINE. 





Inches. Each Rev. per Minute. 


Wrought Iron. 


160 Rev. 
15 .020 
1,3; -030 
1,"g 067 
14} -108 
1i3 .160 
2% .280 
213 O81 
3's .810 
Be 1.280 
4 va 1.692 
415 2.242 
5 (a 3.283 
548 4.248 
64 5.492 
73 6.480 
8} 10.240 

Engine Shafts, Two Cranks, 

Diameter. at Right Angles, Horse- 

Power. 
id .056 
4” .448 
id 8.584 
16” 28.672 


of pulleys and belts. 
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of ;45 of an inch on heavy work, giving a 
result of 1 in. of milling per minute. The 
above are examples selected from observed 
results in practical shop usage. 

ow 


Testing Virginia Irons. 





By Ropertr E. Masters. 
In December, 1885, the editor of the 
Western Manufacturer wrote me the demand 
for an article on mixtures of metals copied 


| from December 5th, 1885, issue of the AMEr- 





Engine Speeded from 100 to 


ICAN Macuinist had exhausted the edition. 
Tests of the above mixtures containing a per 
cent. of steel, wrought and malleable iron 
were made for the writer at the Wisconsin 
State University. 

In April 24th, 1886, issue of the AMERICAN 
Macuinist an article on the strength 
leading brands of Pennsylvania, Ohio and 
Wisconsin irons, and illustrating an arrange- 
ment for testing irons in the foundry, which 
had appeared in a previous issue, had to be 
reprinted to supply the demand. An ap- 
pliance for testing iron similar to the ar- 
rangement spoken of has since been at- 
tached by some scale manufacturers to 
scales offered for foundry use. While it is 
not a common occurrence for an article to 
be so attractive as to exhaust the edition of 
a mechanical or scientific journal, we do 
not speak of these two instances to compli- 
ment ourselves, but simply to show from 
the above facts that foundrymen have more 
of a disposition to know the strength of 
their irons instead of making up a mixture 
and ‘* guess it is about right.” 

At the Tredegar iron works during the 
past season we have been making tests of 
the leading brands of Virginia irons on a 
different plan from any that have been con- 
ducted heretofore. First we tested each 
brand alone (without the mixture of any 
other pig iron or scrap with it) for trans- 
verse breaking pressure, shrinkage and 
depth of chill. All test bars for breaking 
pressure were 1’ square, 30” long, and 24” 
between points of bearing when pressure 
was applied. The bars were cast horizontal 
and poured with bright fluid iron in green 
sand. The tests for depth of chill were 
made on pieces 4” x4” x1}” cast open with 
one side of the 4” face against a clean, dry, 
cold chill 34” thick. The following are the 
results of the first series of tests: 


Test No. 1. 


Brand ‘‘ Speedwell.” 


of 


= 


Transverse pressure.............. 1,097 pounds. 
LESAN dre) C1 Re a een AL Sy ef 
DRI RAD conc csicines osercuseccsaace<dises is” in 30” 


Test No. 2. 


Brand ‘“ Foster Falls” or ‘‘ Pierce.” 





| Transverse pressure...........s..000 950 pounds. 
PEPOBUD OF COU «<ccecevessava secede sercsnes Keener a 
ROIURROD 5.5 casacassces cavsesneesoessaceae 2”’ in 30” 


Test No. 3. 


Brand ‘ Ivanhoe.’ 


Transverse pressure.............00008 972 pounds. 
PGE EOL ONG core ea eae tsecscroasscatacconeenets aa 
TRG 82 2. <n secac oc cecdscasnecerenincs #’/ in 30’ 


Test No. 4. 


Brand ‘‘ Liberty.” 


Transverse pressure.............. 1,121 pounds. 
EMAINEANCGE SNE inc cas cs nance cacegarsactoerce ses a le 
RA MATUR IN So on c0, vases, oekwisakasararsaieas fs’ in 30” 


Test No. 5. 


Brand ‘‘ Lynchburg.” 








Transverse pressure..............000 890 pounds. 
PORARIY OO ONIN occas hasesoiesseeecensdcsacserecees a edd 
RPM casa sees cha cosesaacces sashsiecad +”” in 380” 
Test No. 6. 
Brand ‘* Crozer.” 
TYANSVEFSE PFESSUPE. .......200000006 820 pounds. 
SUL SRDO gf S| ARR BRS none. 
RMR O s 55055418 ess corcsacasenanes anaes 5,”’ in 80” 
Test No. 7. 
Brand ‘ Princess.” 
Transverse pressure............++ 1,002 pounds. 
PONV OE ONIN soo s0ccsacinsvasanneee sass tacacued none. 
REPRUIOONO, casas cssnscpaxcuaalasiociacsses ag in 30” 


Test No. 8. 
Brand ‘‘ Low-Moor.” 


Transverse pressure................963 pounds. 
BRUNI OE CE ance cs asccacan'e'acanndeaatcesananee none. 
SE MRTIIIPO c a ons dent sacsssanscanctstasisncsoa is’’ in 80’ 
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The Speedwell, Pierce, Ivanhoe and 
Liberty are cold blast, charcoal irons from 
red and brown hematite ores. The Lynch- 
burg, Crozer, Princess and Low-Moor brands 
ire hot blast, coke irons. The Crozer and 
Low-Moor are from local brown hematite 
res, the Lynchburg from brown hematite 
ind magnetic, and the ores that produce the 
Princess brand are hematites and maganese 
nined on the furnace property. 

It will be noticed that all the tests for 
ransverse pressure in the coke (soft) irons, 
vith the exception of the Princess brand, are 
velow the pressure attained from the char- 
coal (hard) irons, the Princess standing a 
iigher pressure than the Pierce or Ivanhoe. 
made of irons selected 
from No. 1 of all the brands used. The first 
four are irons manufactured especially for 
car wheels, and the last four for foundry 
pig iron. We concluded to carry our ex- 
periments further and learn what the result 
would be from mixing them with each other, 
using 50 per cent. of Speedwell, which gave 
the medium result of the charcoal irons as a 
base to work from. 


Test No. 9. 


These tests were 









SD GOU WIEN ge ccces cargeccsccoscssccssscgeas 50 per cent. 
Foster Falls or Pierce........... ou. < 
Transverse Pressure.............000. 984 pounds. 
OOMMRCRRNOM coco ccsc.cssesgseevceecs 73,040 
DSW Ok Chileno cececsccscescccascicsccenusvccssenses B* 
Test No. 10. 
ORO Wicca ce cccccstscwtseetecscesecosas 50 per cent. 
EV OHOGtcnc-c,e sets ae cnc sen-scces toss eae mw 
Transverse: pressure.............. 1,021 pounds. 
COMBINESMIOD co50 0-526 00 ossesssc cee 84,380 * 
DEP UD OL NG Ut laas ccs ccssesessteccesssesseceesesssases a” 
Test No. 11 
Speedwell........ ERECT OS EET. 50 per cent. 
DHTGROY: cocecccceessssccesscctesaetcecs eens po Ss 
Transverse pressure............... 1,167 pounds. 
COMMPUGHSION: .<5.05<0060560050000 90,300 ** 
DS UN TG ETGIIN. <<<. cccosstaveretcecsctecacaccss esses aad 
Test No. 12 
SOCOM GI cocosenscsncstereseeseccneereers 50 per cent. 
LG ISB a ccoeaseseghecsasinirsansieoas Bo 
Transverse preSsure............0. 1,297 pounds. 
COOMMIGHEI OW sc <<. va0ese+<ceesesesene 95,400 * 
DRO Ol CRs so cccsesecse-sensveevercsecenecenccees i 
rest No. 13 
SEGCIOIL css. sccaness seaponeseccs sae 50 per cent. 
MCPOZON :< sc sassesecasecssns<otaonessevssnses nO OS 
Transverse pressure............0.. 1,122 pounds. 
COMPIGSSIOD.-. <s0-o+recseeresseees 91,800 * 
DB POE OMe ccc scccesa sa seeave ces sos cee caret aes fs” 
Test No. 14 
POQRUONE <<-c-ssconcscsasncstoueeeranend 50 per cent. 
PRU ORSGR 00; cnscacenarass st cetenenees 50 
Transverse pressure...........0++ 1,452 pounds. 
COM PIGREIONG «<5<0:00+csescesssss0s 107,120 =‘ 
GINO OR OMI Lo ras ance ceessanessnases Saieaanseoi sas ie’ 
Test No. 15 
NOAUM OI. \nc cs saceceuacosnsstenessenae 50 per cent. 
PANN OOD cc csccannse ches sassscssssaess on. Ss 
Transverse pressure.............. 1,614 pounds. 
COMMERSIGN...csccerccccresiss00ee 120,200 ‘* 
ROG EPO CORTE so 0o0c05 seces cicccaensasasacesers none. 


The shrinkage in this second series of 
tests is not given, the only change being the 
soft irons counteract the shrinkage of the 
hard irons to a considerable extent. In 
tests Nos. 9, 10, and 11, where the charcoal 
irons are melted together, there is a slight 
increase in the breaking load 
ibove that obtained in melting them alone; 
hut in Nos. 12, 13, 14, and 15, a very de- 
cided difference is seen by the mixing of 
Tests Nos. 14 
und 15 show a higher transverse breaking 


transverse 


the charcoal and coke irons. 


strain than any recorded or published test 
that we know of. The tests for compression 
were made on bars 1” square, 2”’ long, by 
Mr. George D. Harris, superintendent mo- 
tive power Mobile and Ohio Railroad, and 
Mr. Wm. Hasman, master mechanic of the 
Richmond and Alleghany Railroad. 

It is claimed by some that the strongest 
castings are made from iron poured at a 
dull heat. 
show us the reverse of this theory is the 
effective, and that the best 
have been obtained from metal poured hot 
been plainly demonstrated by Mr. 
Gardener, superintendent of The Pratt and 
Whitney Foundry, Hartford, Conn., and by 
Thos. D. West, on an Olsen machine at the 
Otis Steel Works, Cleveland, Ohio. See 
pages 8 and 9, ‘‘ Moulder’s Text Book.” 


Our practice and experiments 
most results 


has 
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Practical Drawing. 


By J. G. A. MEYER. 


TWENTY-SECOND PAPER. 
Problem 36. 

204. To 

POLYGONS ON 


CONSTRUCT A NUMBER OF 


A GIVEN LINE 


REGULAR 
AS A SIDE. 


Fig. 154. Let 7 @ be the given line; it is 
required to construct on this line the follow- 
ing regular polygons, namely, a polygon 
having 6 sides, 7, 8, 9, 10, 11, and 12 sides. 

In Art. 203 we have shown how polygons 
of any number of sides can be constructed 
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(Art. 110). From the point #7 as a center, 
and with a radius equal to the given line 
H G, describe an arc A G@ cutting the per- 
pendicular 7 A at the point A. Divide the 
arc A G into six equal parts, and mark the 
points of division B, C, D, FE, and F. From 
the point 4A asa center draw an are which 
will pass through the point B, and cutting 
the perpendicular Z A in the point 7. 
the same center A draw arcs which will 
pass through the points C, D, #, and F, 
cutting the perpendicular at the points 8, 9, 
10, and 11; also from the center A draw a 
circle whose circumference will pass through 
the ends H and G of the given line 7/7 G, 
and cutting the perpendicular 7 A at the 


From 
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separately on a given line as a side. But 
the followiug method is well adapted to the 
construction of these particular polygons ; 
and more so, when all these polygons have 
to be constructed on one and the same line 
as a side. Indeed, in some the 
method here employed may be preferable in 
constructing these polygons separately to 
that employed in Art. 2038; 
this, to draw all these polygons on one 
line as a side will give the 


instances, 


and, besides 
student excellent 
practice in drawing, since great accuracy is 
necessary to draw these correctly: The 
student should first draw this figure on a 
separate piece of paper, and after he can 
construct this figure correctly, it should be 
drawn on the regular Bisect the 
given line 7 G by the perpendicular J A 


sheet. 


159a Fig. 161a 


iy. 1604 


point 12. This circle will be the circum- 
scribed circle of a regular polygon having 
6 sides each equal to the given line HG 
(Art. 190); consequently by laying off in 
this circle a number of chords in succession 
each equal to the given line H G, the poly- 
gon of 6 sides will be completed. From the 
points 7, 8, 9, 10, 11, and 12, as centers, de- 
whose circumferences will 


seribe circles 


pass through the points 7/7 and G. These 
circles will be the circumscribed circles of 
regular polygons having 7, 8, etc., sides; 
consequently, to finish the figure, lay off in 
the circle drawn from the center 7 a number 
of chords each equal to the given line /7 G; 
if correctly drawn this circle will contain 
the given line seven times as a chord; the 


next circle drawn from the center marked 8 











5 


will contain the given line eight times as a 
chord, and similar remarks apply to the 
other circles. 

Directions.—In the space marked Prob. 36 
draw a line 4} inches long by a 3-inch scale ; 
on this line, as a side, construct all the poly- 
gons named in this article, according to the 
method here given. 

This problem will fill the sheet; ink in 
all the problems, clean the sheet, trim it, and 
lay it away for future reference. 

205. NAMES OF POLYGONS. 


A polygon having 3 sides is called a triangle. 


ee a quadrilateral. 
06 te 5 * - pentagon. 

6s si .. > aid hexagon. 

" ee oe = heptagon. 

vs eS = = octagon. 

sa i ae " nonagon. 

~ 3 8 « decagon. 

“6 * s “ undecagon. 

*" a = dodecagon. 


206. TABLE SHOWING THE NUMBER OF DEGREES 
ONE THE CENTER, 
AND THE NUMBER OF DEGREES CONTAINED IN 
ONE INTERIOR ANGLE OF THE POLYGON. 


CONTAINED IN ANGLE AT 


| | 
low Number of 
Number of Degrees in 


Degrees in | the Interior 
the Angle at! 4 1 oleof th 
the Center. | “28 ‘ 


| 
| 
} } 
| 


Regular Polygons. 


Polygon. 
Polygon having 3 sides. 120° 60° 
“ * 4 iT ae 90° 
bad = ; = @ 108° 
“ i 6 “ | 60° 120° 
= si ei $1 3-7° 128 4-7° 
. = ae 45° 135° 
te ee 9 hy 40° 140° 
“ “ 10 “ 86° 144° 
Bed = ” 32 8-11° 147 3-11° 


a 12 “ 80° 150° 


The number of degrees contained in the 
angle at the center, as given in the table, 
have been obtained according to the method 
given in Article 180; that is, we divide 360 
degrees by the number of sides of the poly- 
gon; the quotient will be the number of 
degrees contained in the angle at the center, 
or the angle formed by the two lines drawn 
from the center of the polygon to the ex- 
The 
number of degrees contained in the interior 


tremities of one side of the polygon. 


angle of the polygon, or simply the ‘‘ angle 
of the polygon” —that is, the angle formed 
by any two adjacent sides of the polygon- 

have been found in the following simple 
manner: Let 4 BH, Fig. 155, represent a 
regular polygon; from the center C draw 
straight lines, as ( D, C FE, CF, ete., to the 
extremities of the sides; these lines will divide 
the polygon into as many equal triangles 
as the polygon has sides. It must be evi- 
dent that the lines ( D, C E,ete., will bisect 
the angles of the polygon; thus for instance 
the line C # will bisect the angle #’ E# D, 
and consequently the sum of the angles C # 
Hand CE F, of the triangle /’ # C, must 
be equal to angle of the polygon F ED, 
But the sum of the angles in all triangles is 
equal to 180 degrees (Art. 117), and since we 
know the number of degrees contained in 
the angle at the center, it follows that by 
subtracting the number of degrees in the 
angle at the center from 180 degrees, the re- 
mainder will be the number of degrees con- 
tained in any one of the interior angles of 
the polygon. Thus, in the figure before us, 
the angle at the center will contain 360 + 5 


rd) 


72 degrees; and 180— 72 108 degrees 
the number of degrees in any one of the 

interior angles of the polygon. 
207. In geometry a_ different 

reasoning is adopted for determining the 


course of 


number of degrees contained in an interior 
angle of a polygon. Thus: Fig. 156. Let 
ABCD E tepresent any polygon: it is to 
be proved that the sum of the interior angles 
A, B, C, D, and £ is equal to two right an- 
vles taken as many times as the polygon has 
sides, less two. 

From the vertex of any angle, as ( for in- 
A and CE. 
divided into as 
as it has sides, 


stance, draw the diagonals C 
The polygon will then be 
many triangles, less two, 
having the point ( for a common vertex, 
and for bases, the sides of the polygon, 
except the two which form the angle @. 
Now it must be evident that the sum of the 


angles of these triangles does not differ from 


the sum of the interior angles of the polygon, 
and since the sum of the angles in each tri- 


angle is equal to two right angles, it follows 
that the sum of the interior angles of the 


polygon is equal to two right angles, taken 
as many times as there are triangles; that is, 
as many times as the polygon has sides, less 
two; which was to be proved. But when 
we know the sum of the interior angles of a 
polygon we find the number of degrees in 
each angle of the polygon by dividing the 
sum by the number of angles, or sides of the 
polygon. Putting this statement in the shape 
of a formula we have 


(Number of 
| degrees in 
~ one interior 
| angle of the 
| polygon. 


180 degrees 
(number of sides less two) 
Number of Sides 


REPRESENTATIONS OF SOLIDS. 

208. We to that branch of 
practical drawing which has for its object, 
first, the representation of all | 
geometrical on planes; and 
secondly, the construction of all graphic 
problems involving three dimensions. Or if 
we connect the idea of matter with geomet- 
rical magnitudes (Art. 18), we may say that 
this branch of practical drawing has for its 
object, first, the accurate representation of 
all solids on plane surfaces or paper; and 
secondly, the solutions of problems relating 
to the intersections of surfaces and solids; 


next come 
accurate 
magnitudes 


and the development of surfaces on planes. 

209. A correct outline of any solid will be 
as will at once convey 
of form without any 
Drawings of this kind 
two views of the same 


such a drawing 
to others 
other explanation. 

have at least 
Take for instance the representation 
of a solid in Fig. 157; can any one tell what 
kind of a solid this figure represents? No, 
because only one view if this solid is shown, 
and hence it may represent a solid whose 
cross-section is a triangle, a square, a hexa- 
gon, or nothing of the kind. But now 
notice Figs. 158 and 158 a; these show two 


our idea 
must 
solid. 


views of one solid; indeed, these two views 
give us a complete idea of the form of the 
solid. Fig. 158 shows us the height and 
that the edges are parallel, and Fig. 158 a 
shows us the form of the ends of the same 
solid; and with such a drawing before us, 
we can shape the material with a certainty 
that we are correct. Again, look at Figs. 
159 and 160; these appear to represent the 
same kind of solid as Fig. 158; but Fig. 
159 a, underneath Fig. 159, indicates that this 
solid has square ends; and Fig. 160a, under- 
neath Fig. 160, indicates that the ends of 
this solid are six-sided; and lastly, referring 
to Figs. 161 and 161a@, we find that these two 
views call for a thin piece of material bent 
as shown in Fig. 161a. Figs. 157, 158, 159, 
160 and 161 we may call elevations of the 
solids; and Figs. 158a, 159a, 160a and 161a 
we may call the plans of the same solids. 
Fig. 157 is of no use, as no plan is given 
with it. Figs. 158, 159, 160 and 161 are 
exactly alike ; the plans underneath 
these figures show that different solids are 
meant. From considerations we 
learn that of are 


yet 


these 


two views one solid 


| Amalgamated Society of Railway Servants, 


| from 


AMERICAN 
| 


be subjected to the most careful practical | 
tests—that is, that both by night and by| 
day they shall be taken on the line to see | 
signals at any required distances. | 

At the present time numbers of men who | 
can see signals and go through a practical 
test entirely fail to tell the names of certain | 
shades of colored wool. They are then said to | 
be ‘color blind.’ But in fact this is nothing | 
of the kind; they can see the color, but are | 
ignorant of the name, and this ignorance | 
causes them to be suspended from duty and | 
reduced to some lower position at a very | 
great loss of wages. 

Unfortunately, instances have occurred | 
and the notice of the | 


been brought to 


in which the tests have been ‘ unfairly | 


|applied,’ in order to remove certain men | 


their engines. This naturally has | 
caused a very strong feeling amongst the | 
men who suffer, and it has formed the sub- 
ject of a resolution by the committee of | 
their Society. Having been requested to| 
reply to the paragraph referred to, I shall | 
be much obliged if any of your correspond- | 
ents will express their opinions upon what | 
is the proper test for the eyesight of an | 


engine driver.” 
—— me 


| 
LETTERS FROM PRACTICAL MEN, | 


About Cutting Tools. 
Editor American Machinist: | 
. . 
I was highly pleased with Mr. F. J. | 
Miller’s article on ‘‘ Cutting Tools,” in your 








March 26th number. I have seen so many 
men in need of more ‘ light” on the posi- 
tion of cutting edges and the proper clear- 
ance in different cases, I desire to add a 
slight practical correction to the principles 
he has laid down to the effects on 
‘*sizes” of wear of the lathe shears near 
head; and as these effects are always sure 
to make trouble, either in boring or in 
turning, unless the exact proper position is 
reached, it is quite an important point. 

In most lathes doing rather large work, 
the average position of point of tool is 
nearly over the front A, and the carriage is 
also much heavier at the front than at the 
back side. This, as will readily be seen, 
causes more wear on the front than on the 
back shear, probably from two to five times 
as much. In Fig. 1, # represents the tip- 


as 


’ 





absolutely necessary in order to show its 
complete form. It will also soon be shown 
that according to the rules of geometry the 
plan must be placed directly underneath or 
above the elevation. 


—_ — 


Engine Drivers’ Eyesight. 


Clement E. Stretton, in a communication 
to The Engineer, has this to say on the sub- 
ject indicated by the above title, and it is 
common Beyond this it is interest- 
ing to note what railway companies require 
of their servants, and the pay they give 
them for the necessary perfection : 

‘*In your last issue, under the heading of 
‘Railway Matters,’ reference is made to the 
testing of the eyesight of engine drivers. 
No one could for one moment think of 


sense. 


allowing a man to be on an engine who| 
| seems to be conceded that a domeless tubu- 


could not distinguish signals, or see for any 


necessary distance in front of his train. 


Unfortunately there appears to be no stand- | 


ard test adopted for all railways, and on 
some lines the test is theoretical, and not 
practical. In all parts of the country meet- 


ings of engine drivers are being held and 


ping of carriage (exaggerated) from wear, 
| where the wear is supposed to be three 
| times as much on front A as on back one. 
| It is now evident that a tool set to line (, 
| shown, will be least affected by wear; and 


as 


this agrees very closely with usual practice 
on small work. It is hard to attain, how- 
ever, on work six or eight times as large as 
that represented. If makers would build 
lathes as in Fig. 2, with front A flatter than 
the others and back A steeper than the 
others to guide carriage, with the two front 
As twice as far apart as rear ones, then the 
wear would be practically equal, and Mr. 
Miller’s remarks would be entirely correct. 
WALTER E. CRANE. 


} 


Minneapolis, Minn. 
| 


| 
| Heating Surface of Bollers. 


Editor American Machinist : 
] 


From Mr. Wm. Lowe’s letter in No. 12, it 


lar boiler can be built and operated without 


tubes a kind of economizer. 


This might be passed with the remark 
that here was a chance for an honest differ- 
resolutions passed requesting that they may | ence of opinion; but the subject of the value 


| gas to 150°. 


ie 
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danger to an engine,but he thinks the writer 
ought to know better than to call boiler 
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of the heating surface of boiler tubes is so 
important that it will bear some investiga- 
tion. | 

On this we must submit to the law gov- | 
erning the transmission of heat, where, the 
greater the difference of the temperature 
between two bodies, the more rapid the 
transmission. | 

We cannot reduce the temperature of our | 
escaping gases as low as the temperature of | 
the steam, as the heat must be transmitted | 
through metal, and when the temperature of 
gas and waterapproach each other, the trans- 
mission becomes very slow, and good prac- 
tice will not sanction a difference nearer 
than 50° or 75°. Assuming 50° difference 
to be good practice we will take a plain 
cylinder boiler to illustrate. 

The temperature of the gases leaving the 
boiler may be taken as 900°, and we wish to 
economize on our fuel, so we put a lot of 
tubes into the flue leading from boiler to 
chimney, with the part nearest the boiler con- 
nected to the boiler, and the end farthest 
from same connected to feed. With such 
an arrangement if our feed is 100° we 
can reduce the temperature of escaping 
g 

If we don’t wish to do this, we can put the 
tubes through the boiler; but if we are 
carrying 70 pounds steam, which equals 316° 
temperature, we can reclaim the waste heat 
down to only 366°. The tubes have per- 
formed the same office in either case, except 
that, owing to natural laws, not as efficient in 
one as the other. 





I speak of this more particularly to call 
attention to practice of many boiler makers, 
who, to undersell competitors and furnish the 
greatest amount of ‘‘ horse-power,” 7. ¢., 
heating surface, will contrive to crowd the 
shell full of tubes, so that, in some extreme 
cases, one-half of the tubes are a detriment 
to the boiler, as only enough should be put 
in to allow fora good draft and to reduce 
the temperature to some 75° above the 
steam. 
| It having been proved by actual experi- 
| ment that the lower tubes of a boiler were 
valueless for heating surface, and that they 
interfered with proper circulation, some 
boiler makers are leaving them out of the 
bottom, but instead of leaving them out of 
the boiler, are putting them in above the 
centerline, reducing the disengaging surface, 
and making boilers that prime and pulsate, 
and which are anything but desirable steam 
| generators; and it all comes from the perti- 
|nacity with which some men cling to the 
| idea of the wonderful value of the heating 
| surface of the tubes. W. E. Crane. 
| 








An Inquiry Answered, 





| Editor American Machinist : 


In reply to inquiry of W. M. F.: In the 





| first place, I would reduce speed of blower, | 


| if not all through the heat, at least after it 





| from? 
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‘him that he is getting too much pressure for 


the size of his cupola. And, if he will put 
a blast gate on his pipe, and cut off half of 
his pressure he will find that his cupola will 
not burn out as fast. The No. 3 Sturtevant 
blower would be large enough for that 
size cupola. 

Will some of our foundrymen give me 
the strongest test that they have made on 
test bars two feet long by one inch square, 
and the grades of iron they were taken 
Davip SPENCE. 


6 Hardening” and ** Non-Hardening.” 
Editor American Machinist: 


I feel some delicacy about writing under 

this head, since reading Mr. Goodyear’s 

article.efor, though he does not say I am 

not a practical man, what he does say leads 

me to. fear some of your readers may think 

I am merely a theorist. 

I would like to write a chapter on the 

subject, but, as my time and your space are 

limited, I will have to be content with 

introducing myself to you and answering 
some of Mr. Goodyear’s objections. 

I have had a smattering of technical edu- 
cation, and also some practical experience, 

but, as my years are tender, I have had to 
supplement my personal knowledge by rub- 
bing against some of the truly practical 
machinists; I do not look upon this. as 
robbery, for, though I have gained by the 
contact, no one has lost. 

My intercourse with scientific men has 
taught me the value of a strict adherence to 
truth in statements of facts and observations, 
even though said statements may not agree 
with one’s previous position. 

I have seen how very strong truth makes 
the scientific man, and have tried to appro- 
priate his strength. Consequently I have 
resolved never to lie to myself if I can help 
it, and never to lie to other men unless some 
good can be gained by it. 

If I told you I tempered more steel each 
day than any other man in Massachusetts 
you would think I had broken my rule of 
truth, and your thinking so would be as bad 
for me as if it were so, therefore I will say 
nothing of the kind. But in moderation I 
may state I tempered a few pounds each 
day, and the sum total may, perhaps, reach 
tons, enough to entitle me to call myself a 
semi-practical man. 

However, you have no columns for letters 
from semi-practical men, and I will have to 
ask your generosity in giving me a place 
here. 

Since I am a theoretical man I will have 
to defend my theories. 

Mr. Goodyear says I have failed to make 
my statements consistent. I was at first a 
little alarmed, thinking I had carelessly mis- 
stated the facts or the printer (poor fellow) 
had set it up wrong. But, by reading the 
article again, I see the facts are stated 
correctly. 

If the rail is straight while cold, it follows 
that it will be straight at any temperature, 
provided the head and flange are both at 
that temperature, and the molecular condi- 
tion is the same; therefore to make the 
head convex it is not necessary to have the 
flange hotter than it was at some previous 
time, but only hotter than the head is at the 
time of observation. Understand me clearly; 
I have spoken of the self-heating while cool- 
ing, because the evidence seems to point to 
that as a fact. 

In the first place, while when watching 





| begins to blow through. 
| A cupola properly lined will not need 
| ining more than once a year. 
; brick in fire clay. Mix some fire clay and 
some ground fire brick—old brick will do. 


Make it thin, so it will run, pour some of 
of brick to fill the 
/crevices, and keep the heat from between 
the brick; for daubing use fire clay and a 
no 


{this on each course 


and there will be 
Wo. STuart. 


little sharp sand, 
further trouble. 
Wilmington, Del, 


Editor American Machinist: 


Lay your | 


Burning Out of Cupolas—Tests Wanted, 


In answer to W. M. F. on inquiry in re- 
gard to cupola burning out, I would inform | carefully, and may have to repeat the ex- 


| steel in the dark, it appears to do this, in 
|the second place it re-expands while cool- 
jing. Mr. Goodyear has promised to try 
| these experiments and give us the results, 
and I hope he will do so as speedily as 
possible. He can readily try the optical ex- 
periment in a somewhat dark place, with a 
piece of high tool steel, which is best for 
the purpose, and afterward with a piece of 
| iron. 
| Ihad a dark room prepared for these ex- 
| periments, and I have repeated them many 
|times; the bright band commencing as a 
|thread and widening slowly, is very easily 
| observed, but you will have to watch very 
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eriment in order to see the corners hotter 
han the center after having been cooler ; 
nee, from the greater surface exposed to 
the air at the corners, this can be observed 
nly for a very short time. I have before 
ne an elegant drawing of the appearance, 
sublished in Jern. Kontoret’s ‘‘Annales,” but 
would be so difficult to reproduce ina 
relief plate that I will not send it to you. 
If Mr. Goodyear has not a good heating 
irnace at his disposal it will be impossible 
ir him to try the re-expanding experiment; 
r in order to see it clearly it is necessary 
» have a uniform heat on a bar a number of 
et long: in the meantime, if any one else 
feels like trying it, I will advise him to pre- 
ire a few supports for his bar along the 
iddle (bricks turned will 
mswer), else, at the temperature at which 
e-expansion takes place, the middle of the 
ir will drop down, and the result will be 
ymewhat modified. 


cornerwise 


I have dwelt more on this question 
than I intended, for I want to give a 
little time to Mr. Goodyear’s stumbling 


block, ‘* hardening” and ‘ non-hardening.” 

You will notice, Mr. Goodyear, that in my 
first article, in the issue of January 15th, I 
ise the terms ‘ hardening” and ‘‘ cement” 
carbon; but it was in a connection where it 
would have been discourteous to the man | 
from whom I was quoting to use other) 
terms. I afterward explained why I pre- | 
ferred the use of the other terms, though I 
did not go into the reasons as fully asI 
might have done, and I will try to do so 


| 


now. 

The chemical relation of carbon to steel 
is something for the chemist to decide, as at 
present our knowledge on the subject is 
very limited. What do know, and 
know certainly, is that there are at least | 
three chemical forms of carbon in steel, and 
I only drew on the chemist for one term 
graphitic), which can lead to no confusion, 
since that form of carbon is not in dispute. | 
As another of these kinds of 
found in hardened steel, I (passing by its 
chemical relation) call it ‘* hardening” 
carbon, while, since the third form is found 
in annealed steel, I call it ‘‘ non-hardening ” 
carbon. 

Is there anything complicated or impracti- 
calin this?) These, orsome equivalent terms, 
seem to be necessary in the discussion of the 
subject; forin the process of hardening steel, 
or annealing it, the carbon changes from one 
of these forms to the other; and as this 
change occurs while the steel is hot, it 
would be improper to say ‘* hardened” and 
‘‘annealed,” because a hot piece of steel is 
not hardened. The terms ‘‘ hardened ” and 
‘‘annealed” refer to cold steel usually, and 
it would be poor policy to overburden these 
words when we have such simple and mean- 
ing terms as ‘ hardening” and ‘* non-hard- 
ening ” carbon to apply to the chemical state 
(whatever it may be) of carbon in steel, 
whether it be hot or cold. 

As to the varying hardness question, I fear 
Mr. Goodyear has not interpreted me cor- 
rectly, as will be seen by reference to my 
I did not refer to temperature above 


we 


carbon is 


” 


article ; 
the hardening temperature, but I will ac- 
knowledge that my statement, as it stands, 
is not correct, except ina general sense, as 
there is a slight hardening below the harden- 
ing temperature, and the boundary line is 
not so sharply drawn as a line might be 
drawn witha pencil; however, if any one will 
take the trouble to read carefully what I 
have said, having the hardness diagram pub- 
lished in the issue of March 19 before him, 
I think he trouble in under- 
standing my meaning. Good speed, Brother 
Goodyear, in your efforts to see the appro- 
priateness of the terms ‘‘ hardening” and 
‘*non-hardening,”’ and in the meantime we 
will wait anxiously for your report in verifi- 
cation or refutation of my statement in re- 
vard to the cooling steel. 


will have no 


” 


” 


JoHN COFFIN. 


A Good Record for a Turning Tool, 
Editor American Machinist : 

I have on my table a diamond point lathe 
tool which has busied me for the past few 
minutes in the way of getting its dimensions, 





| but 


AMERICAN 


clearance angles, height of point, inclination 
of cutting edge, etc. 

Will you kindly permit me to describe this 
tool, as a little later 1 have something to 
write in relation to the record the tool has 
made, and consider this a case where it will 
do no harm to know beforehand why the 
tool should have accomplished what it has? 

The tool is from 14’ x $’’ American tool 
steel. It weighs 14 pounds; cost of steel 30 
cents. As it rests on its edge on the table 
I find on measuring up to the point 14”. 
Up to the heel of the cutting edge is 1,%”’ 
That is, the point of the tool is depressed 
below the horizontal ,';”’ in the width of the 
cutting edge, which is $” Trying the 
the clearance angles 
from the horizontal line I find the reading 
75°. Straddling the cutting edge—the 
wedge which is driven under the chip—I 
find the reading on the protractor to be 45°. 
This sums up thus: Clearance angle 15° 
out of vertical; cutting angle—shear from 
cutting edge back and downward, 30° out 
of horizontal. This angle of shear in grind- 
ing produces at the top of the 4’ square 
blade a face of }?’’x4’’. I believe this de- 
scription to be accurate. 

In a former letter on proper angles for 
clearance and cut, in such tools, I took the 
ground that as little clearance 
as would insure immunity from 
the danger of riding, as the tool 
became blunted and dulled some- 
what, was desirable, as it threw 
the strain of cutting upon the 
blade of the tool in the direction 
in which it could be best borne, 
and also permitted grinding the 
top angle to a desirable shear 
without weakening the edge too 
much. To write that to 
secure these conditions depends 


wide. 
protractor bevel on 


here 


as much upon how the tool is set, 
of the 
would be further repeating what 
I have written for your columns 
before. admir- 
ably. The mark of the set screw, 
which held it in the tool post, is 
just 3” from the cutting 


as upon the shape tool, 


This tool was set 


back 


point. The front of the support- 
ing collar was only 1}” back 
from the point. It was solid, 


as it had no blocking under it, ; 

height without 
that villainous blocking out of level, which 
makes some tools a nuisance, the angles of 


came just the right 


which are only suited to a horizontal posi- 
tion of their bodies. The man who ordered 
the tool made, knew the lathe, knew the 
job for which the tool was to be used, and 
the tool dresser who made it could compre- 
hend the instructions he had, and was _ will- 
ing to govern himself accordingly. What 
of it? I found this tool at 
work roughing out a lot of shafts 35’’ diam- 
eter by 22” Weight in rough, 60 
The tool was working so well 


I will tell you. 


long. 


pounds. 


the great curling chips were piled under the | 


lathe and twirling away from the tool in a 


way which all machinists admire 





PROFILER OR VERTICAL SPINDLE MILLING MACHINE. 





i steel key with the blade of a pocket knife? 
that I] 


stopped to watch the splendid work this | 


tool was doing, and as I took in the faultless 
shape of the tool for the lathe in which it 
was being used, the perfection of grind- 
ing and setting, saw the great chips roll off, 
and the smoke from the tool reaching half 
way up to the ceiling, I began to investi- 
gate. 

The shafts were machinery For 
63’. at one end, and 43” at the other, they 


steel. 
were turned down to 24’... This was done 
reduction the first chip, 
of the remaining length 

the remaining 4}’" was 


at two chips; 3” 
8’ the second; 7” 
was turned to 33”; 
turned to 3,,’".. I weighed a shaft after the 
turning—23 pounds had been removed. I 
timed the revolution and found the surface 


speed on the 33” down to 2}” cuts, was 18 
feet per minute. The feed was 40 to the 


inch. 


asked the 
without 


‘** How often do you grind?” I 
latheman. ‘*Run nearly all day 
grinding sometimes,” the 
‘*How many do you turn in a day?” I 
asked. 


I was anxious to see so light a lathe tool, 


was answer. 


He answered, ‘ six.” 


| intelligent, interested grinding and _ setting 
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at a speed and chip which made the smoke 
rise, run grinding. I 
had recently seen a planer tool stand to 
plane steel ten hours without taking out, 
but with a lathe tool there was no chance to 
rest and cool off. 


ten hours without 


With all my experiment- 
ing and theorizing on the possibilities in cut- 
ting steel, here was a chance for verification, 
or contradiction, of assertions I had made, 
which captured and delighted me. 

It was like a continual feast to see a tool 
at work, which in its shape and setting came | 
so near the ideal which for almost forty 
years of shop life I had been at first urged 
to strive for, later had been urging hundreds 
of others to for, and later still, if | 
readers take in all of ‘* Letters from Practi- 
cal Men,” had urged thousands to strive for. 
Here was the tool. 


strive 


But it was not all a matter of shape or 
setting. The steel from which the tool 
was made was superb. The old notion that 
‘anything was good enough for lathe tools,” 
had not applied in this case; and, another 
thing—this tool had not been hardened at 
a heat which made it to draw it 
to a purple, or brown, or straw, or any 
No. It hardened at 
disturbed 
The temper was not drawn at 


necessary 


other color. was so 


low a heat that the scale was not 
in the least. 


all. Not even was it ‘‘ just started, to take 
off the strain.” 

‘“Won’t break, can’t break it,” the 
man. “If it was going to break, that first 
chip on a little light tool like that would 
fetch it. It is. 
I watched its working, timed it, brought 
home chips from it, and have the tool and 
its without grinding, 


said 


I tell you it is a good tool.” 


record. It stood 
without removing from the tool post, or 
being sharpened in any way, toturn 18 such 
shafts as I have described, turning off 414 
pounds of steel chips. The actual working 
How does this strike 
‘whittling a 


time was 28} hours. 
the readers of that yarn about 
If such tools are available, can be had for the 
outlay required to buy a first-class cast-steel, 
and the careful proper treatment it should 
have in forging and hardening, and then, 
with the tools put in the machinists’ hands, 


will show such results in whittling steel as 


| off a chip 4 





swallow in gaping wonder the astounding (?) 
information that a carpenter’s chisel, by 
being tempered by a wonderful, newly- 
discovered secret process, has cut iron as 
And that 
malleable iron shears have been converted 


though it was so much wood ? 


into finest steel by another process is more 
of the ‘‘ stuff’ which is going the rounds of 
the press. Let’s analyze this matter of 
turning off 414 pounds of steel at one grind- 
Almost a foot of 
steel converted to chips, {2 of a cubic foot, 
Equivalent to cutting 


ing of the tool. cubic 
say, for convenience. 
;’ deep on a surface of 40 square 
feet or 4 deep on 80 square feet, or ,'; deep 
on 160 square feet, and with a cut ys, deep, 
chip. That 
taken off on a side in turning 
under the modern method the 
in diameter 


320 square feet, 4's” is what is 
shafting, and 
fa’ reduction 
turning shafting is 
divided among three tools, ¢.¢., a roughing 


made in 


tool, one making a second cut, and a square- 
nosed finishing tool. How many 
length of 25’ shafting turned to 2,%,’° would 
be represented by this 320 square feet, ,' 
thick, which it appears our tool which is 
under consideration turned off? Would be 
about 470 feet in length, would it not ? 

It seems to me that I heard a shafting 
turner bragging about a tool standing to do 
its share of the cutting on 30 feet of such 
shaft, and another man said his crack tool, 
to which his mind reverts as the incompar- 
able one which he has never seen matched, 
turned 60 feet, while still another man runs 
the record up to 120 feet. It is a little like 
stories about catching big fish, is it not? 
And it is possible that my story about a tool 
which did the equivalent of turning about 
470 feet in length of 24” shafting unaided, 
and unground, from the time the turning 
commenced, will be beaten out of sight when 
the returns are all in. But in the meantime 
I shall think that for a diamond point from 
14x §” steel, with much of its work done 
ata depth of cut covering the entire depth 
of cut of which the blade was capable, 
this, which I have described, is worthy of 
notice. 


feet in 


Some of the chips from the seven- 
teenth shaft, after the tool had turned off 
over 380 pounds, I have sent you by mail. 
The sweeper got the start of me on those 


from the last one. S. W. GoopykEar. 


- ihe 
Profiler or Vertical Spindle Milling 
Machine, 
We illustrate this week an improved 


profiling machine lately brought out by E. 
E. Garvin & Co., 139, 141 143 Centre 
street, New York. The table and travers- 
ing slide carrying the spindle are each 
moved by the ball handles shown, and the 
combination of the 


and 


two movements makes 
it possible to follow any irregular outline. 
The operator has perfect control of the 
cutter, while the work is always in plain 
The can be profitably 
employed in spotting off and facing work, 
die sinking, key seating, edge milling, mill- 
ing plain or T-slots; cutting cam grooves 
on cylinders, and also on a large variety of 
brass work. For facing off, this style of 
milling gives a perfect surface, and when the 
finished spots are on different levels, the 
spindle slide can be accurately raised or 


sight. machine 


lowered by the lever, and positioned by notch 


which has screw adjustment. Allowance is 





|above recorded, why should there not be 


| from cheap tire steel,” 


as much of interest manifested in a recital 


of the facts, as there has been in the widely 


| copied article about ‘‘a cold chisel made | 


which, by hardening 
and tempering by some secret process, would 
chip hard material which resisted all efforts 
to cut it with best cast-steel tools? Why 
should the reading public have served up as 
marvels the facts that chilled iron has been 
drilled through the agency of some newly 
discovered secret process of tempering ap- 
plied to the drill, when it is a fact that in 
the different shops in the country where 
chilled rolls are turned, enough of the hard 
stuff is turned into chips daily to stall a 
locomotive on dead level, if it could all be 
gathered from a day’s cutting and used as 
the loadings of a freight train ? 

Why should the public be expected to 


}made for taking up wear in the racks and 
| gears, and the spindle slide is balanced by a 
spring. Stops are provided for the cross- 
| slide and table. Changes of speed are pro- 
vided for by cones on the countershafts. 

| A few years ago practice in the British 
Patent Office was modified, especially with 


a view to permit inventors to transact busi- 
ness in taking out patents directly with the 
office. It is now pointed out—and this is 
that many 


patentees lose the best part of their inven- 


just what would be expected 


tions through ignorance in not correctly 
specifying what they have invented. A 
conversant with patent matters 
would stand less chance of doing a good job 


man not 
in preparing specifications and claims for 
patents than a blacksmith would in framing 
a house. 





"PUBLISHED WEE TKLY 


BY 
American Machinist Publishing Co. 


HORACE B. MILLER, Pres’t. 
JACKSON BAILEY, Vice-Pres’t. 
LycurGus B. MOORE, Treas. and Sec’y. 
96 Fulton Street, New York, 


HORACE B. MILLER, 
Business Manager. 


JACKSON BAILEY, 
Editor. 


F. F. HEMENWAY, Mechanical Engineer. 


The American News Company, 
Publishers’ Agents, New York. 

The International News Company, 
11 BOUVERIE STREET, Fleet Street, LONDON, ENG., 
will receive subscriptions for the AMERICAN MACHIN- 
IST, at 14/7 per annum, postage paid. 


DEALERS SUPPLIED BY 
The Albany News Company, Albany, N. Y. 
The American News Company, New York, N. Y. 
The Baltimore News Company, Baltimore, Md. 
The Brooklyn News Company, Brooklyn, N. Y. 
The Central News Company, Philadelphia, Pa. 
The Cincinnati News Company, Cincinnati, Ohio. 
The Cleveland News Company, Cleveland, Ohio. 
The Colorado News Company, Denver, Colorado. 
The Detroit News Company, Detroit, Mich. 
The International News Company, New York, N. Y. 
The Minnesota News Company, St. Paul, sid 
The Montreal News Company, Montreal, Canada. 
The National News Company, New York, N. Y. 
The Newark News Company, Newark, N J. 
The New England News Company, Boston, Mass. 
The New Orleans News Company, New Orleans, La. 
The New York News Company, New York, N. Y. 
The Northern News Company, Troy, N. Y. 
The Omaha News Company, Omaha, Neb. 
The Pittsburgh News Company, Pittsburgh, Pa. 
The Rhode Island News Company, Providence, R. I. 
The San Francisco News Co., San Francisco, Cal. 
The South West News Company, Kansas City, Mo. 
The St. Louis News Company, St. Louis, Mo. 
The Toronto News Co., Toronto, Ontario, Canada. 
The Toronto News Co., Clifton, Ontario, Canada. 
The Union News Company, New York, N. Y. 
The Washington News Company, Washington, D. C. 
The Western News Company, Chicago, I11. 


The Williamsburgh News Co., Brooklyn, E. D., N. Y. 


SU BSCRIPTION. 
$2.50 a year in advance, postage prepaid in the 
United States and Canada. 
$3.50 a year to Foreign Countries, postage prepaid, 


ADVERTISING. 
Transient, 35c. per line, each insertion. 
** Business Specials,” 50c. a line. 
EDITORIAL ANNOUNCEMENTS. 

SB Positively we will neither publish anything in 
our reading columns for pay or 
advertising patronage. 
their wares to our readers can co 80 as fully as they 


in consideration of 
Those who wish to recommend 
choose in our advertising columns, but our editorial 
We give no premiums to 
secure either subscribers or advertisers. 


opinions are not for sale. 


Ge Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

GB We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

S# We invite correspondence from parctical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

t®™ Subscribers can the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promplly will please notify us at once. 


have 








NEW YORK, APRIL 23, 1887. 
CONTENTS. 

PAGE 
The Beaudry Duplex Power Press .............. 1 
The Keystone Radial Drill Press...... ........ 1 
AD ROMATEEUIS ROI BtOL MA coos cccccccccccsccencs 1 

Engineering and Mechanical Business Notes 
By F. F. Hemenway........ AB SE RIPE 1,2 
Improvement in Steam Boilers.................. 2 


7] 


ts 


The Use of Graphite : 
Suggestions in Machine Design. ‘By A. - ‘Ghew. 
Seventh Paper.. ‘ ee aatae. Te 
Cab Windows. By on: A. Hin.. cuaeahoenasea Ua 
Moulding Bevel Friction W hecls.. ae 4 
Shafting and its Strength U hee Var wines 
Methods of Transmission. By W. H. Hoffman. 4 


Average Cutter Speed and Feed on Soft Cast- 
Iron Surfaces... saan Suasenaan esas 4 

Testing Virginia Trons. By Robert E. Masters. 4, 5 

Practical Drawing. By J. G. A. Meyer. Tw ay 


Bawine Drivers’ Hyesight.........scccserccecseces 6 
Letters from Practical Men— About Cutting 
Tools. By Walter E. Crane—Heating Surface 
of Boilers. By W. E. Crane—An Inquiry 
Answered. By Wm. Stuart—Burning Out of 
las: Tests Wanted By David Spence— 
**Hardening” and *Non-Hardening.” By 
John Coffin—A Good Record for a Turning 


a, Ms Wis SOOOETORE,. «10. 0000s csens cone 6,7 
Profiler or Vertical Spindle Milling Machine... 7 
In the Interest of Free Waterway...... ... on. 
Hotel Elevators.............. caaeaaassennnted ssse 68 
Re ee aed ee nase dk saaesan » 
oon tap h ah aepenercsasnk suns 8 

uestions and Answers.......... Leah cesdsenaeoas 8,9 
IL. < co snss case <enehs Ohpcccestarerecves 9 


Machinists’ Supplies” and TOM. 2.000 AES ecocce 10 


| The 


| out, 


AMERICAN 





In the Interest of Free Waterways. 


Those who have seen the enormous 
‘tows” of canal boats coming down the 
Hudson River from Albany, towed by a 


comparatively insignificant steamboat, must 
have been impressed with the fact that it is 
a remarkably cheap way to get freight from 
the Erie and Champlain canals New 
York. Shippers by either or 
down the also had occasign to 
think of this when paying winter rates by 
railroad. built 
across the Hudson at Poughkeepsie it will 
virtually put a stop to these cheap rates, 
tows could not be taken 
the However desirable it 
may for other reasons, bridge the 
Hudson at Poughkeepsie, in the interest of 
cheap transportation it should never be per- 


to 
barge, up 


river, have 


If the proposed bridge is 


because through 


between piers. 


be, to 


| 


| pressed by generalities. 
| true in the machine and allied trades. 
iter mechanics, 


mitted unless by some means that require | 


no piers in the river. It would be not only 
far as River is 
concerned, but it would be a serious blow 
to the canal interests of the State of New 
York, and incidentally the bad effects would 
be felt on the lakes, and by thousands of 
farmers beyond the limits of the State. 

It is 
pended by 


disastrous, so the Hudson 


urged that money has been ex- 
the company 
build the bridge, upon faith in the permis- 
sion granted by the State. But the com- 
pany has certainly failed to keep its con- 
tract, and has lost its right. If there is no 
other honorable way out of the matter, then 
it would be wise for the State to pay for its 
foolishness in granting this permission. 
Hudson River and the canals of the 
State are particularly democratic institu. | 
tions. Hundreds of people with small 
means engage in the service of transporta- 
not only to their own profit, 
but to the advantage of the whole country. 
The rights of these people should be zeal- 
ously guarded against the encroachments of 
great corporations. By all means let 
across the river, but let them 
do it without further impeding navigation. 
There ought to be no pier bridges between 
New York and Albany. 


that proposes 


tion on them, 


railroads get 


If two-thirds of the machine shops in the 
country careful account of 
the time required to hunt up tools and ap- 


would keep a 


pliances required in doing work, they would 
have at hand a strong argument for estab- 
lishing tool rooms. 

abe — 


Hotel Elevators, 


The hotel fire at Buffalo has stirred up the | 
usual outcry against elevators, and a Buffalo | 
legislator proposes to provide a remedy by 
bringing about the passage of a law that no 
elevator shaft shall be permitted within a 


to} 





; 
; 
| 


| tion public there is much less probability of 
| his being copied than when he tries to hide 


the | 


| he is doing. 





| which prevents any recourse in 


from 


| 
| 


less distance than twenty feet of a stairway. | 


the instance 


case of many 


This might be well enough in 
of new buildings, but in the 
existing buildings the enforcement of such 
entail a large with- 


it seems to us, accomplishing as much 


a law would expense, 


as could be accomplished by 


means. It is cer- 
look for 
than changing 
arrangement of 
from five to ten stories in height. 


simpler and less costly 
tainly 
means 


more in reason to some 


less sweeping 


whole interior buildings 


much | 





| better. 


the | 


An elevator shaft is a source of danger in 


that it acts as a flue or chimney for a fire in 
the the of the 
shaft being inflammable, fire iscommunicated 


lower stories, and interior 
to the upper stories with wonderful rapidity. 
Why not, then, enact that the shaft, and all 
its connections, be made fire-proof, to prevent 
fire following it up, and do away with its 
functions as a chimney by providing auto- 
matic fire-proof hatches at every floor ? 
This would put owners to considerable 
but the safety of the 
building would more than compensate for 
this, and the public, a case of hotel 
would be better protected than by 
leaving it 


expense, increased 
s in the 
guests, 
locating the shaft somewhere else, 
as it is. 

modifica- 
tions in elevator shafts where they are would 


Legislation looking to safety by 


not meet with serious opposition, and by 


turning attention in that direction 


some 
| 
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good may be realized; it is certainly needed. 
By trying to inaugurate measures that imply 
an enormous outlay the result will be that 
opposition will be so strong that nothing will 
be done. 

— eR 


Make It Plain. 


We receive in the course of a year a great 
many circulars, and even pretentious trade 
catalogues, the make-up of which shows an 
not tell something. 

It ought before this to 
have been impressed upon the minds of 
issue circulars and catalogues 
that the men they seek to reach are not im- | 
This we know is 
Mas- 
superintendents, shopmen, | 
are all busy men, and have never the least 
statement that John Smith 
the world for some 
particular purpose. Anyone can make this 
but it does not amount to the 
value of the paper upon which it is printed. 
If there is solid argument and illustration 
of why a particular machine is good, the 
argument setting this forth is sure to be ap- 
preciated by Noting what is 
being done in such things is part of their 
part of that which keeps them 


evident intention to 


This is bad policy. 


those who 


interest in the 
has the best device in 


statement, 


busy men. 
business 
busy. 
There seems sometimes to be an idea that 
it is dangerous to let it be known exactly 
what makes a machine good; it is often ac- 
knowledged in conversation thatit is believed 
that to do so would give competitors undue 
This is hallucination, pure and 
When an article is made and sold, 
anyone really determined upon finding how 
it is done will always be 
When a manufacturer makes his construc- 


| advantage. 
simple. 


able to do so. 


it; inthe latter case there are those who 


feel put upon their mettle to find out what 





In every instance where manufacturers are 
describing their products, our experience is | 
that the more complete the description the | 
If there is a sort of generalization 
that tells the assumption is that 
there is nothing to tell. 





nothing, 


The Union Pacific Railway Company, ac- 
cording to the Union Pacific Employes’ 





|atrical matters, 


| Sargent & Co., 


Mag- 


Aprit 23, 1887 


The Temple is a new Masonic weekly, the 
first number bearing date of March 26th. 
It has sixteen pages, and both the print and 
the general arrangement of matter are good. 
There are departments for fashion, agricul- 
ture, the turf, chess and checkers, and the- 
in addition to the regular 
Masonic notes and news. It is published 
by the Wright Publishing Company, 19 
Murray street, New York, at $2.50 a year 
The president, Richard B. Wright, has been 
for several years engaged in the office of the 
AMERICAN Macninist, and leaves his posi- 
tion to devote himself to the new paper. 
We wish success to the new venture. 


The Practical Engineer is a new one penny 
mechanical weekly just started in Manches- 
ter, England. It starts off well and seems 
to have a good support. We wish it full 
success. The subscription price for the 
United States is eight shillings and sixpence, 
which is about $2.12 in our currency. 


LADD’S DISCOUNT BOOK. COMPILED AND ED- 
ited by William J. Ladd. 
This book is certainly a wonderful pro- 


duction, showing hard work, ingenuity and 


the author’s rare ability for work of vast 
detail, together with mathematical pre- 
cision. By an ingeniously contrived index 


any discount can be referred to instantly, 
and the net of any amount be obtained at a 
glance. We know that there is a prejudice 
against new ways of working; but this 
book impresses us as being, as claimed, ‘ 
practical means for rapidly reaching abso- 
lutely accurate results without the mental 
wear of computing, avoiding any possibility 
of error;” and if this is so, it is only a ques- 
tion of time when it will be in general use 
by all who have occasion to deal with per- 
centage. Besides finding the net amount, 
the explanation shows the book to be valua- 
ble for making prices, comparing 
prices, figuring profits, ete. Mr. Ladd has 
been connected with the hardware house of 
of this city, for many years, 
and superintends their publications ; he is a 
practical business man, thoroughly familiar 
with the intricacies of percentage and the 
uses of discounts. The book is from the 
press of J. W. Pratt & Son, and apparently 
no expense has been spared to make it at- 
tractive, as well as ‘‘accurate, rapid and 
practical.” 

The book is sold by Sargent & Co., New 


also 


azine, attaches a release to the agreement | york, at $3 a copy, postage prepaid. 


j}under which apprentices are employed, 
ase of ac- 
accident 
of the company. 
is all very nice in theory; but there | 
certain rights that no man can _ sign | 
away, either for himself or another, and, in 
some instances at least, this will be found to 
be one of them. At the best, it 
business for a great railroad corporation. 
2 — 


the 
negligence 


cident, even though 


direct 


comes 


This 
are 





A foreign contemporary has a= query, 
**How can I sell a patent?” We give it up; 
but if it comes to buying patents, we can 
help the interrogator. There are a few hun- 
dred 


bought cheap. 


thousand 


-— 8 


Literary Notes. 


Provi- 
a second edition 


The Brown & Sharpe M’f’g. Co., 
R. I., have issued 
of their ‘‘ Practical Treatise Gearing.” 
The has been slightly revised and 
a new and attractive frontispiece showing 
It isa popular 
#2.10. 


dence, 
on 
volume 


their works has been added. 
work for mechanics. Price, 


The Crank is the title of a new publica- 


tion to be issued monthly by the students 
of the Sibley College of the Cornell Uni- 
Notwithstanding the significance 
we do not see anything pecu- 
liarly in the first production. Just 
like all similar efforts, 7’e Crank will pros- 
per according to its merits, and the students 
of Sibley College are, we believe, competent 
to look after this. Zhe Crank will be issued 
monthly at $1.25 per year. 


versity. 
of the name, 
cranky 





is small | 


in this country that can be | 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published. 

KC 183)"AW. M. C., Fayetteville, Ark., asks : 
What is the best machine shop floor, laid directly 
on the ground? A.—For full description of such a 
| floor, with drawings, see AMERICAN MACHINIST of 























| (184) J. L. L., Hickory, N.C., asks: Is 


| there any method by which the extreme hardness 
of castings made from old scrap can be avoided 
without mixing pig iron with it? A.—There is no 
way this can be avoided excepting by mixing pig 
or annealing the castings. By using some of the 
softer grades of Southern iron, the quantity of pig 
may be reduced. 


(185) N. H., Camden, N. J., asks: 1. 
Which of the transatlantic steamers burns the 
most coal per day, and how much? A.—There is 
not much difference in coal burned per day as be- 
tween some of the largest. They burn about 300 


tons. 2. Which is the best bock on geometry for a 
beginner? A.—We do not think there is very 


much difference. 


(186) J. W.. Buffalo, N. Y., writes: I 
wish to get a rule for size of condensers necessary 
for various-sized engines. Is there a book pub- 
lished giving designs of condensers? A.—There is 
no uniformity in sizes of condensers as made by 
different builders. You will find in various works 
on engineering drawings of condensers, and in 
engineers’ pocket books, rules for proportion. 


| 
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187) J. F., Boston, Mass., asks: What) 
{a the difference between a friction and a positive 
juteh, and which is the best? A.—With a friction 
jutch the holding is done by friction; so in getting 
p the speed there is chance for a little slippage. 
vith a positive clutch the connection is made posi- 
tive; hence there is more liability of breakage. 
or most purposes the friction clutch is best. 


188) W.J. D., Campbellton, N. B., asks: 
How high will a No. 8 Mack injector lift water? 
(.—A Mack lifting injector will probably lift water 
from 15 to 20 feet, perhaps higher, under excep- 
mally good conditions. 2. If itis 8 feet from tank 
, where water goes into boiler, what height should 
jector be placed? A.—We should always, if pos- 
ile, place the injector below the water in tank. 


AMERICAN 





the connecting rods and the vertical action of the 
centrifugal force cause what some engineers call 
the hammer blow on the rail, and this blow or ver- 
tical action becomes very severe at high speeds; 
hence the necessity of running slowly. Experi- 
ence does show the strain of a moving train upon 
its points of supportis lessened by diminishing the 
velocity of the train. For instance, standing in a 
depot when a train is passing at full speed, a con- 
siderable tremor will be felt, whereas, if the same 
train comes in slowly, the tremor is scarcely per- 
ceptible. You are right in saying that “‘no skater 
will take a snail’s pace over thin ice ;”’ he certainly 
will get out of danger as soon as possible, but in 
the meantime the skater will not take as vigorous 
strokes to propel himself off the thin ice as he 


| would do on ice which he considered perfectly safe. 


| It is bad practice to use brakes on bridges. 


189) E. K., McKeesport, Pa., asks: | 
\Vill a blower with an air-tight box, or nearly so, 
rive as good results as without it? A.—Ifthe blowe 

in an air-tight box, it can get no air, and corse- 
juently willdeliver none. 2.—Why are pulleys of 
large diameter with narrow belts preferable to | 
small pulleys and wide belts? A.—Belts get bet- | 
ter hold of large pulleys than of those very small ; 
there is not so much power lost in bending the 
belt. 

190) J. F. R., San Francisco, Cal., asks: | 
liow can [ get a red cclor on yellow brass cast- | 
ings? A.—The red color on brass castings, as they | 
conve from the sand, is due to the metal from 
which the castings are made, and the degree of | 
heat in them when they are exposed to the atmos- | 
phere. You cannot expect to give yellow brass | 
castings the red color you speak of, because the | 
metal they are made of prohibits it. They ought | 


to look just what they are. 


191) J. L., Ottawa, Canada, asks: Will | 
you explain with diagrams how the cut-off used on | 

g engines is proportioned, and is the eccentric | 
set exactly opposite the crank? A.—We presume | 
you refer to the Meyer cut-off. You will find the 
arrangement explained in the AMERICAN MACHIN- | 
ist of February 4 and April 1, 1882. The eccentric 
for this form of cut-off is usually set exactly op- | 
posite the crank, so the boat will back when engine | 
is reversed, as in case of an emergency. | 


(192) W. L. Brooklyn, N. Y., writes: 
We have a boiler working under 50 lbs. pressure. 
The steam pipe to engine is 154 inches, and 50 feet 
long. The question is, What pressure is there in 
the cylinder, or how can I determine what pressure 
is lostin the pipe? A.—Puta steam gauge on the | 
pipe close to the engine; then, by noting the differ- | 
ence in pressure between there and the boiler, 
you will see what is lost in the pipe. Compare the 
readings of the two gauges when the throttle valve | 
is closed, so as to note if the gauges register alike. 


(193) W. H. Williams, Bloomfield, Can- | 
ada, writes: Some engineers claim that there is no 
advantage in blowing off a boiler under pressure, | 
as the scale sticks fast and does not loosen and fall | 
to the bottom, as it would do if the water were | 
allowed to become cool. I claim that in blowing | 
off a boiler under pressure a greater part of the 
mud and scale in the bottom of the boiler will be | 
blown out with the water and steam, and hence 
that it is better to blow off under pressure. Which 
is right? A.—Itis very generally believed that in 
all boilers where the scale, and dirt can be re- 
moved from the bottom by scrapers and washing it 
is better to let the water out cold, or nearly so. By 
doing this more of the scale is likely to be dissolved 
and loosened, and there is less danger from sudden 
contraction. 


(194) J. F.M., Port Moody, B.C., writes: 
1. Will it affect the weight on the driving wheels of 
a locomotive (four-wheeled, coupled) by raising or 
lowering her in front, providing you do not raise or 
lower her enough to let the frame rest on the 
boxes? A.—Yes. By raising the locomotive in 
frout the water in the boiler will be thrown back, 
and consequently the weight on drivers increased. 
Even when the boiler is empty, if the front end is 
raised without changing the spring hangers, more 
weight will be thrown on the drivers. And for 
similar reasons the weight on the drivers will be 
decreased when the front end of the locomotive is 
lowered. 2. What is the most conveuient way of 
increasing the weight on driving wheels? A.— 
Some master mechanics will increase the thick- 
ness of the foot-plate; we have seen foot-plates 
6 inches thick. Others will make cast-iron ash- 
pans from two to three inches thick. But it should 
be remembered that light weight on the drivers 
indicates faulty construction; if the boiler is made 
sufficiently large to suit the cylinder and speed 
required, and the frames and other parts correctly 
proportioned to withstand all the strains, all the 
necessary weight on the drivers will have been 
btained, 


(195) J. O., Gloucester, Mass., writes : 

Is it scientifically proven that it is a measure of 
safety to check the speed of trains in passing over 
ridges or other parts of a railroad where weak- 
ess may exist? I ask because I cannot reason it 

0. Experience does not indicate that the strain of 

‘ moving body upon its point of support is lessened 
by diminishing its velocity. For instance, no skater 
thinks it safe to take a snail's pace in getting over 
thin ice. But even if it is safer to go slow on 
ridges, I can’t see the sense of using brakes to 
accomplish it, as is often done. A.—To check the 
peed of a train in passing over a bridge is cer- 

tainly a measure of safety. The oblique action of 
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an addition to their machine shops, 30x60 feet. 
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mates. J. Valentine, 15 Alling st., Newark, N. J. 


Extra capacity, hollow-spindle Hand Lathes ; cor- 


| respondence solicited. J. R. Rand, Brattleboro, Vt. 


Robbs’ Patent Composition for case-hardening, 
send for circular. F. W. Tasney, Paterson, N. J 


‘“*Bradley’s Power Hammers, the best in the 


world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 


Davis Key-Seating Machines, kept in stock, by 


| Manning, Maxwell & Moore, 111 Liberty st.,N. Y. | 
20'', 25,’ 28’ B.G.and S. F. upright drills for imme- 


diate delivery. Currier & Snyder,Worcester, Mass. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st., N.Y 


Drawing Materials, all kinds. Getcatalogue. Men- | 


tion this paper. G. 8S. Woolman, 116 Fulton st.. N. Y. 


The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co., 111 Liberty 


| Gti Be E- 


Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 


Curtis Pressure Regulators, Curtis Return Tra 
Curtis Damper Regulator. See Mch. 26, p. 13. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Machinists’ supplies, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, etc. ; in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 


Practical Handbook on Pump Construction. Vari- 
ous kinds and materials to be made of for different 
possenes. By P. R. Bjorling. Nine plates, 12mo., 
$1.50. E. & F. N. Spon, publishers, 35 Murray street, 
New York. 


New Book on Gears; Tables giving 3,091 diam- 
eters, with rules for calculation of movements 
of shafts, etc.; sent on receipt of P. O. Note; price 
50 cts. Address C. B. Long, M. E., Worcester, Mass. 


** Indicator Practice and Steam Engine Economy.’ 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


MASON REGULATOR CO., BOSTON, MASS.—Gentle- 
men: In answer to your inquiry how the Reducing 
Valves work which we have put in, we would say 
they are doing all you claim for them, and our 
customers are well pleased with their working. 
We think no steam plant can afford to be without 


them.—Very truly yours, Buerkel & Co., steam 
heating and plumbing. Boston, Feb. 9, 1887. 
** Binders” for the AMERICAN MACHINIST. Two 


styles—the ‘‘Common Sense,’ as heretofore sold 
by us, and mailed to any address at $1.00 each, and 
the **New Handy,” mailed at 50c. each. The 
former has stiff board covers, while the latter has 
flexible covers, the full page opening flat. Either 
will hold the entire 52issues of any volume. AMERI- 
CAN MACHINIST PuB’G Co., 96 Fulton st., New York. 
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Wm. Fitzsimmons will start hot- lai eatin 
works in Cleveland. 

They are about to organize a large cotton factory 
at Mooresville, N. C. 


Pinder & Co., Anniston, Ala., will erect extensive 


works to build steam engines. 


The J. Morton Poole Company, Wilmington, Del., 
will build a new iron foundry. 


Pruder & Co., at Anniston, Ala., machine build- 
ers, are to erect additions to their works. 


Craig & Williams, Columbia, Tenn., have built 








MACHINIST 
The Athens Foundry and Machine Shops, Athens, 


Tenn., and J. F. Brewster, Chester, Pa., will enlarge 
their foundries. 


The Steubenville (O.) Board of Improvement is 


, considering a proposition of a party for starting a 


nail mill there. 

The Louisville-Kentucky Woolen Mills Company 
will build a brick factory, two stories, 65x75 feet. 
1t will cost $7,500. 

W. T. Pegnes and others are interested in a 
cotton-seed oil mill and an ice factory, about to be 
erected at Mansfield, La. 


Murray & Stevenson, at Anniston, Ala., are 
increasing the capacity of their foundry 33 per 
cent., and putting in a new blower. 


| Dennis Long, manufacturer of cast-iron pipe in 
| Louisville, Ky., will erect a building to cost $100,000. 
| The site purchased for it is 56x105 feet. 


| The Pittsburgh and Lake Erie Railroad will erect 
machine shops and round-house at Chartiers sta- 
tion, at a cost of $75,000, this summer. 


The Knowles Steam Pump Works have moved 
their offices and warehouse in Boston to large and 
commodious quarters, 113 Federal street. 


Cc. C. Huckabee, owning a cotton-seed oil mill in 
Southern Alabama, has formed a $30,000 stock com- 
pany to move it to Oxanna and enlarge it. 


The Rigby Car Wheel Company, St. Paul, Minn. 
| —capital stock, $150,000—has been incorporated by 
Jas. Rigby and others. Will make car wheels. 


| The cotton mills of the West Point Manufacturing 

| Company, West Point, Ga., recently burned, will 

j be rebuilt at once. The loss is reported to be 
| $250,000. 


The Gardner Governor Company, Quincy, II1., 


| are making and selling more governors than ever 
| before. One hundred and twenty-five men are 
| employed. 


| The Cambria Iron Company, of Johnstown, have 


| increased the capacity of their plant for the pro- | 


"| duction of steel axles for 
| freight cars. 


railroad passenger and 


Campbell, VanSycle & Co., and others, have 
organized the Macon Agricultural Works at Macon, 
7a. Will build works immediately to manufacture 
| agricultural implements. 


The Birmingham Street Car Factory Company, 
Birmingham, Ala. — capital stock, $100,000—has 
been organized to manufacture street cars. Will 
soon begin building works. 


A meeting has lately been held at Shreveport, 
| La., for the purpose of organizing a stock company 

to build a cotton factory, to cost from $300,000 to 
| $100,000. Henry Florsheimer is interested. 


The Geo. F. Blake Manufacturing Company, 


Boston, have moved their steam pump warehouse | 


and offices to 111 Federal street, where they will 
have larger and more convenient quarters. 


James W. Tufts, manufacturer of soda water 

| apparatus, 33 to 51 Bowker street, Boston, Mass.. 

| writes us that he is erecting a new factory, and 
proposes putting in a new engine and boiler. 

| H. W. Judge has started in the machine business 
at 81 Adams street, Brooklyn, N. Y. He will attend 

| particularly to building experimental machinery, 


do general jobbing work, make dies, tools, etc. 


John A. Hart, W. G. McAdoo, M. L. Chapman and 
others will organize a company, with a capital 
stock of $250,000, to secure manufactories for Chat- 
tanooga, Tenn., and aid in their establishment, 


J. H. Duffey, proprietor of the Eagle Iron Works, 
St. Paul, Minn., is building steam engines, to which 
he has adapted a valve devised by him, which, it is 
claimed, brings about superior s.eam distribution. 


It is said that A. Hegewisch, of New York, presi- 
dent of the United Statis Kolling Stock Company, 
has been prospecting at Anniston, Ala., with a 
view of locating car and locomotive works, with a 
capital of over a million dollars. 


A company has been organized at Selma, Ala., to 
build $20,000 rolling mill, another company to estab- 
lish $25,000 chain works, and another company, 

25,000 capital, to make stoves. E. R. Kinsey is in- 
terested in some of the companies. 


E. E. Garvin & Co., Centre street, New York, 
have issued a new catalogue of 64 pages, finely 
illustrated with cuts of the specialties which they 
manufacture. The catalogue is a fine one, and 
will afford information to every mechanic. 


Several engine and boiler establishments unite 
in reporting that brick-yards in the vicinity of New 
York are specially busy, and a number of them 
are increasing their motive power facilities. This 
probably means that a brisk building season is 
ahead of us. 


The Government of New South Wales wants 44 


locomotives, and cares not who builds them so long | 


| as they are built according to the specifications in 


the hands of R. W. Cameron & Co., 23 South William 


street, New York, and tke price suits. 
is open to the world. 


The contract 


The Knox Woolen Mills, Camden, Me., are hav- 
ing such an increased demand for their produc- 
tions that they are about to build a new mill, 
40x100, three stories, thus nearly doubling their 
present capacity. This company have been estab- 
lished about fifteen years. 


Messrs. E. B. Borden, B. M. Privett, Henry Lee 


| and others have organized a company who will | 








build a furniture factory at Goldsboro, N. C. The 
city has contracted witn Moffett, Hodgkins & Clarke, 
of Watertown, N. Y., for a complete set of water- 
works for fire and domestic purposes. 

The Baltimore Manufacturers’ Record says: ** The 
report of large steel works being built near the 
city is confirmed. J. Wesley Guest, of Baltimore, 
and others, have purchased 1,200 acres of land, and 
will erect works to make steel rails, build steel 
ships, ete. Several million dollars will be in- 
vested.” 


The New York and Brooklyn Bridge archin York 
street, Brooklyn, has been leased by the Clayton 
Air Compressor Works, of 43 Dey street, New York, 
for use as a warehouse for the storage of air com- 
pressors of the larger sizes, as the pressure of 
orders at their works requires all the available 

| floor space. 


Articles of association have been filed at the Wis- 
consin Secretary of State’s office by the Reliance 
Wire Company, of Milwaukee, with $20,000 capital 
stock. Its purpose is to manufacture and deal in 
wire of all kinds and wire goods. The incorpora- 
tors are Frank A. Hall, W. N. Fitzgerald and Oscar 
F. Lindman. 


The Shipman Engine Company, of 92 Pearl 
Street, Boston, Mass., has issued a new catalogue 
descriptive of their petroleum engine, which seems 
to be meeting with excellent success. Engines are 
illustrated for both stationary and launch pur- 
poses, and many testimoniais are given. showing 
how they work. 


It is said that a company with a capital from 
| $100,000 and upwards will be organized at Fayette- 
| ville, Tenn., to use the large water power with 
which that place is blessed. This company will 
build mills of various kinds, amongst which will 
be a 200-barrel roller flour mill and a large cotton 
factory. A. J. Thomas is interested in the project. 


One of the largest boilers ever built in the United 
States hasjust been tested at the shops of I. B. 
Davis & Son, Hartford. It will be at once shipped 
to the New York Post-Office, where it is to take its 
place beside another of like size made by the 
same firm. The pair will be used to generate 
steam for the dynamos which operate the electric 
lights of the building. The boiler weighs nine tons, 
and has 1,202 square feet of heating surface, giving 
186 horse-power. 





Wyman & Gordon, Worcester, Mass., are making 
a line of machine tool handle forgings. There are 
seven sizes, varying by half-inches from 3 inches to6 
inchesin length. They do not require centering to 
finish, only needing to be polished to give them a 
fine finish. They are made of Bessemer steel. 
Business is very good at this establishment. They 
are just finishing a lot of forgings, making about 
half a million of one kind made during the last 
eighteen months. 


The Industrial Journal, of Bangor, Me., has the 
following: *“*A company of prominent Camden 
(Me.) gentlemen are to organize a company at an 
early date to build a new woolen mill on Megunti- 
cook stream, one-half mile from the village, at 
what is known as Gould’s Mill, the capital to be 
$100,000. A sufficient amount has already been 
subscribed to insure its success. They are to 
manufacture ladies’ dress goods. Hon. J. B. 
Stearns is one of the stockholders, and a promi- 
nent manufacturer of this State is to be superin- 
tendent.” 


The Fishkill Landing Machine Company, Fish- 
kill-on-Hudson, N. Y., are running full force, 150 
hands, on engines and boilers, with plenty of 
orders. Some slight improvements have been 
made by them in their Fishkill-Corliss engine, as 
illustrated in our November 20, 1886, issue, notably 
substituting an improved set-screw joint for the 
| gib and key in various parts of the valve mechan- 
}ism. One of these engines, in use in a factory in 
New York city, owing to peculiarities of location, 
bas been arranged to work with the valve gear on 
the crosshead side of the engine. 





The city of Toledo, Ohio, possesses many natural 
advantages that should long since have made it an 
important manufacturing center, but public inter- 
est there has heretofore been given to commercial 
rather than manufacturing matters. Now the cur- 
rent seems to be changing in a direction far more 
likely to build up the city. Two natural gas com- 
panies—the Produce Exchange Oil and Gas Com- 
| pany and the Ohio Natural Gas and Oil Company— 
have lately been organized, the latter having a 
capital stock of $750,000, for the purpose of convey- 
ing to Toledo natural gas from several important 
wells located in its vicinity. Existing railroad 
facilities make the city a splendid distributing 
point, and a plentiful natural gas supply could 
nowhere be made more effective, 





The St. Louis Age of Steel says: **The Western 
Brass Manufacturipg Company have let all the 
contracts, and the work of tearing down old walls 
under the same is now actively in progress, for the 
erection of a four-story brick factory at No. 615 
Walnut street. Thenew building will have a front- 
age of 35 feet, a depth of 125 feet, will be modern 
in all respects, and especially adapted to the com- 
| pany’s business. The uppermost floor will be used 
for foundry purposes, in accordance with the East- 
ern custom; the third will contain the finishing 
shops, and the two lower the store. The new quar- 
ters are expected to be ready for occupancy in 
about three months. Only a week or so ago the 
company completed a new warehouse, 26x60 feet, 
which, in connection with their present building 
operations, affords a very clear idea of the rapid 
growth of their business.” 
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Machinists’ Supplies and Iron. 





NEw YORK, April 7, 1887. 

Iron—Trade in American pig goes on with a hum- 
drum quietness, transactions being mainly in 
small lots for every-day use. Large consumers are 
supplied by contract. We quote: No. 1 X standard 
brands, $21 to $22: No. 2 X, $20 to $20.50; Grey Forge, 
$18 to $18.50. 

Scotch Pig—Few sales are being made, at Colt- 
ness, $22.50 to $23; Gartsherrie, $22 to $22.50; Sum- 
merlee, $22.50 to $23 ; Eglinton, $21 ; Langloan, $21.50 
to $22; Dalmellington, $20.50 to $21. 

Lead—4.32c. to 4.35c. 

Copper—Lake, 10.45c. ; Arizona, 10c. 

Antimony—Hallett’s, 7lée. ; 

Spelter—Refined, 5c. to 6c. 

Tin—Banca, 23c. to 23\c.; Straits and Malacca, 
22.70. 


+WANTED* 


“ Situation and Help” 


Cookson’s, 87{c. 





{dvertisements only inserted 
under this head. Rate, 3% ‘ents a line Sor each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Jor the ensuing week’s issue, ‘ 


First-class lathe and floor hands. 
Machine Co., Wilmington, Del. 

A man with theoret. and practical experience 
wishes situation as designer or foreman of drawing 
room. Address M. E., AM. MACHINIST. 


Wanted—A competent man tosuperintend a shop 
building automatic engines. Address Keystone, 
care AM. MACHINIST. 


Wanted—First-class machinist to take charge of 
tool-room’; one capable of making and tempering 
tools. Address South Carolina, AM. MACHINIST. 


An A 1 assistant draftsman, 4 yrs. shop and 
drafts-room experience, desires situation; first-class 
reference ; moderate salary. B. G., AM. MACHINIST. 


Position wanted by a young Swede as mechanical 
or ship draftsman; best of references. Address 
Box 23, AM. MACHINIST. 


A first-class machinist wants an interest In small 
foundry and machine shop. Address Box 24, AM. 
MACHINIST. 

Wanted—A designer on machine tools ; state age, 
experience and compensation expected. Address 
* Tools,” Box 20, care AM. MACHINIST. 


A master of machine works to take charge of 
works; a change of situation desired ; 20 years’ 
experience; good references. Address Box 22, 
AM. MACHINIST. 


Wanted—Machine shop foreman; must under- 
stand handling men; good machinist; young and 
energetic. Address Weston Engine Co., Painted 
Post, N. Y. 

Wanted—A first-class reliable salesman to sell a 
line of first-class machinery; none but successful 
salesmen need apply. Address, stating experience 
and salary expected, X. Y. Z., care of AM. MACH. 


A mechanical engineer and superintendent of 
long experience with steam and hydraulics, and 
general heavy machine work, Is open for engage. 
ment; reference if required. Address D. E. H., 
AM. MACHINIST. 

A mech. draftsman, with college education, who 
has served four years in different shops and seven 
years at the drawing board, wishes suitable posi- 
tion; references furnished. Address Future, AM. 
MACHINIST. 


Wanted—A foreman patternmaker in a locomo- 
tive works West; none but a man thoroughly com- 
petent to fill position of foreman need apply ; state 
age, wages expected and previous experience. 
Address Locomotive, AM. MACHINIST 


Apply to Betts 


Want to correspond with iron foundry foremen 
with a view to engagement; those who are accus- 
tomed to machinery castings and have had some 
experience in making chilled and hard iron cast- 
ings preferred. Address, stating age, present posi- 
tion and references, X, AM. MACHINIST. 


A first-class foreman patternmaker and mill- 
wright wishes to change his position; thoroughly 
understands general machinery and intricate 
core work; can show positive proof of energy, 
executive and mechanical ability. Address P. & M., 
AM. MACHINIST. 


Wanted—Position as business manager or treas- 
urer of a manufacturing or finance corperation, by 
an active business man of over sixteen years’ ex- 
perience; thoroughly competent to organize a new 
business or carry on one already established. 
Address T. W. J., care of AM. MACHINIST, 96 Fulton 
st., New York city. 


Wanted—Situation by a practical machinist ac- 
customed to marine and stationary engine work 
and general jobbing, or would like asituation on 
some steamer, or take charge of a shop gang or 
the steam plant of some mfg. concern; also prac- 
tical use of the indicator. Address Indicator, 
AM. MACHINIST. 


Foreman wanted; experienced, first-class ma- 
chinist, thoroughly familiar with modern tools and 
appliances, to superintend the construction of high- 
speed automatic engines; must have ten to fifteen 
thousand cash to take an interest in well-estab- 
lished and profitable business. Address Box 18, 
AM. MACHINIST. 


We desire the services of a thoroughly competent 
man to take the place of our present secretary, 
who is obliged to retire on account of ill-health, 
and to assist in general management; experience 
and first-class business qualifications will be re 
quired, and to the right person excellent induce- 
ments will be offered. Great Western Mfg. Co., 
mill furnishers and man’f’rs of general machinery, 
Leavenworth, Kansas. 


AMERICAN 


1. MISCELLANEOUS WANTS. + 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


The Cyclone Steam Flue Cleaner is king,and has 
no rival. Crescent Mfg. Co., Cleveland, Ohio. 

Crescent grease cup for shafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 


Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 

Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ings. I. A. Weston & Co., Syracuse, N. Y. 

For Sale—Low figure,in giood order, four station- 
ary engines—one each of thrty-five, forty, fifty and 
sixty horse-power. Address Pratt & Letchworth, 
Buffalo, N. Y 

For Sale—Foundry and machine shops in a live 
Western town of 6,000 population, three trunk-line 
railroads, and plenty of natural gas. Write soon 
for particulars to Young & Co., Kokomo, Ind. 

For Sale—Milling machines, drill presses, screw 
machines, cam machines, tapping machines, 
planers, lathes, etc. ; send for circular. E. Parmly, 
Treas. the New Howe Manufacturing Co., Bridge- 
» port, Conn. : 

For Sale, at one-half the cost—One 16 ft. fly-wheel, 
about 16,000 lbs. weight, bolted in sections ; and one 
12 ft. band wheel, with 18 in. face, about 6,300 1lbs., 
bolted in halves; both wheels well made. Butter- 
worth & Lowe, Grand Rapids, Mich. 





BRADLEY'S HEATING FORGES, 


= — 


ESTABLIS 






For Hard Coal or Coke. Indispensable in all shops 
tokeep Bradley’s Cushioned Hammers and 
nen fully employed and reduces cost of production 


1Q UPRICHT 

ADLEY CUSHIONED 
HELVE 

HAMMER 


Combines all the 
best elements es- 
sential in a first 
class Hammer. 

rP Has more good 
points, does 
more and 
better work 
and = costs 
less for re- 
pairs than 








18322. 


Established 


any other Hammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 
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THE BROWN HAMMER 
STRIKES A BLOW WITH 


Double the Yelocity That it Raises the Hammer. 
A NEW MOVEMENT! SEND FOR DESCRIPTION 
KNOWLTON MFG. CO., KING ST., ROCKFORD, ILL. 








Y and LABOR saved by using 
this solid, strong, dvrable 

firm-bold,quick working Lever 

(Not Screw) Vise. Hasimproved Taper- 

Vipe and otber attachments. Sold by 

the trade. Send for circular 

TOWER & LYON, 
95 Chambers Street, New York 


Successors to MELVIN STEPHENS. 
—QOuUR— 


wee (lal0c0e Of Tools 


and Supplies sent freeto any address on receipt of Ten Cents 
in Stamps (for postage), 













CHAS. A. STRELINGER & CO , ‘Xoo Detroit, Mich 
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$3 Liberty St.! 118 Federal St., H 





NEW YORK. 


SEND 

Every FOR 

Class | NEW 

of Work | ILLUSTRATED 


BOSTON. 


CATLOG™ 


For 





Aprit 23, 1887 





lninbes se osdet 
THE DEANE STEAM PUMP CO.,Holyoke,Mass, 
BUILD AND 


Water Works, Steam Pumping 


ENCINES == MACHINERY. 
TRAVERSE SHAPERS. 


15 inch stroke x 27 inch Traverse, 
0 “eé 6é x 60 66 iT) 

30 xh 66 x 72 

As noted above, we build 3 sizes of Traverse Shapers and can make the beds any desired length to 

suit special work. They are all stiff solid tools with a very deep bed. The two larger sizes have each 

2 tables, a large heavy graduated swivel vise and automatic, vertical, angular and horizontal feed 

The circular arbor also has independent feed. Screws and shafts are of steel and bearings are of hard 

bronze. The rack gear and pinion and other small gears are of steel. Our illustrated catalogue gives full 
description, and we shall be pleased to send them to those who are interested. 


THE HENDEY MACHINE CO., 7?*25397°"" 
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OR” AUTOMATIC 


‘ENGINE. 
15, 25 & 35 H.P. ONLY. 


pF 


SSR Trt 


The Lowest-Priced = 
Engine in the Market. |j 


WELL BUILT _— 
ano SERVICEABLE. 


CONN. 
‘ ‘ > - THE 
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UNUM HW ee 


_ she > 
The WESTINGHOUSE MACHINE COMPANY ,""""S."°" 


Sales Department for the United States conducted by 


WESTINGHOUSE, CHURCH, KERR & CO., UTAH & MONTANA MACH. CO. Salt Lake,Utah. 
17 Cortlandt St..N.Y.,Hamuilton Bldg ,Pittsbgh.,Pa. D. A. TOMPKINS & CO., - Charlotte, N.C. 
FAIRBANKS, MORSE & CO., Chicago, Ill. ROBERT MIDDLETON, - ~ Mobile, Ala. 
FAIRBANKS & CO., - - - St. Louis, Mo. H. DUDLEY COLEMAN, - - New Orleans, La 
PARKE & LACY, - . - San Francisco, Cal.: KEATING IMPLEM’T & MACH. CO., Dallas, Tex: 
IRON BAY MFG. CO., : - - - : - - - - - - - - - Marquette, Mich: 








THE M. T. DAVIDSON IMPROVED STEAM PUMP. 
meee Bavioson Steam Pump Company. 
warmest’? BEST PUMP 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


COOKE & Co., DEALERS 


Machinery and Supplies, 
22 CORTLANDT ST., NEW YORK. 


The Waters 
Perfect Governor. 


Having Adjustable 
Speed, Automatic 
Safety Stop, Sawyer’s 










MADE FOR ALL 
SITUATIONS. 
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SEBASTIAN, MAY & C0.’S 


Improved Screw Cutting 


power LATHES. 





AGENTS 





Catalogue of Lathes, 
\ Presses and Machinists Tools 
4 and Supplies mailed on appli- 


Drill 











cation. Lathes on Trial. Lever, and Solid Com- 
167 W. Second St., CINCINATI, 0. es 
— - — aod 
SHEPARD’S NEW $60 
SCREW-CUTTING FOOT LATEE SUPPLIES 
For Machinists, Rail- 


—o— 

Foot and Power Lathes, Drill] 

resses,Scroll-saw Attachments, 
Chucks, Mandrels, Twist Drills, 
Dogs, Calipers, etc. 

Lathes on trial, Lathes on 


yment. 
Send for catalogue of Outfits 
for Amateurs or Artisans, 


ways, Mills, Mines, Etc. 


Please send for cir- 
cular and state that you 
saw the advertisement in 
this paper. 


E P. B. SOUTHWORTH, 
91 Exchange street, Rochester, New York 
Indicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 





Gap Lathe, $12b. 





= 


~~) 


Address, H.L. SHEPARD, Agent, 134 E.Second St., Cincinnati, 0. 


—o-—— 














GUILD & GARRISON, 


BROOKLYN, N. Y. 
STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 


MF'R'D BY THE ETT 
HOGGSON&rE le 


4. 
RES 





SEND FOR CATALOGUE. 














BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
MAKERS OF 


Metal- working Machine Tools 


OF BUPBEBRIOR QUALITY, 
FOR USE IN 


MACHINE AND RAILWAY SHOPS. 
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NICHOLSON FILE COMPANY, Sole Mfrs. of | 


APRIL 








FILES and RASPS Having the Increment Cut, aa FILERS’ TOOLS and SPECIALTIES, 
The poets panaretien represents a device in which files may be held for service in surface filing, and while in this conditéon 
EADILY 8 ING, in order to give at the will of the ope rator, more or less convexity to the working face of the file. Itdoce 
away with Geavonh care to obtain atrue convexity or “belly” to file sides, and in fact renders great service by enabling the 
perator to utilize the file to its full capacity 
SURFACE rile HOLDER No. 4, Adapted to. Hold Files 12, 13 14 in. Long. 
14, 15, 16 = 


PROVIDENCE, 


“ “ “ 5 “ “ 
’ 


MANUFACTORY AND OFFICE - - 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF 


OVER 85,000 IN USE. 
Send for Circulars and Price Lists. | 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. | 


HE NEW “CRESHAM” PATENT 
AUTOMATIC 


acca N J INJECTO R 


“Invaluable for use in Traction, Farm, 
Stationary Boilers of all kinds. No handles required. 
very difficult to break. Capability of re-starting 
immediately after interruption to feed from any cause 


R. I., U. 8. AL 











BOILERS. 




















Portable Marine wi 
Water supply 
automatically, 


” 


AUTOMATIC 
NATHAN 
M'FIG CO.NY. 


SEND FOR CATALOCUE. RELIABLE AND CHEAP. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


NEW YORK. | 


P.H. 2F.M. Roots, /wo Very Important Books | 


Connersville, Indiana, Aa Ein 


MANUFACTURERS OF RTISANS AND AMATEURS. 
PORTABLE FORGES, TUYERE TRONS, ETC. A LATELY PUBLISHED. 


VARNISHES, LACQUERS, ETC. 


The only one now in print in the 
English Language. 

A Practical Treatise on the Fabrication of Volatile 

Varnishes, Lacquers, Siccatives, and Sealing Waxes. 


92 & 94 LIBERTY ST., ~ - - 








and Lacquers. With additions on the Manufacture and Ap 
plication of Varnishes, Stains for Wood, Horn, Ivory, Bone, 
and Leather. 
Louis E. Andes. The whole translated and edited by Wil 
liam T, Brannt, Graduate of the Royal Agricultural College 
of Eldina, Prussia. Ulustrated. Inonevolume. 346 pages 
Imo. Price $2.50. Sent by mail free of postage to any ad 
dress in the world, 


A PRACTICAL BOOK FOR EVERY ONE. 
THE FABRICATION OF 


Glue, Gelatine, Gelatine Veneers, and Foils, 


Isinglass, Cements, Pastes & Mucilages. 
\ Practical Treatise on the Raw Materials a 
Glue, Gelatine, Gelatine Veneers, and Foils, Isinglass, (« 
ments, Pastes, Mucilages, ete., based upon actual experience, 
xy F. Danidowsky, Technical Chemist. Translated from the 
German, with extensive additions, including a description 
of the most recent American processes, by Wm. T. Brannt 
lllustrated by 96 engravings. 12mo. Price $2.50. 


( ot The above or ary of our Books sent by mail, free of post 


Iron and Steel 
age, at the publication pri to any ade dress in the world 


Per Our new and enlars ye ach ttalogue of Practicaland Scien 
ROP FORGIN tific Boake, | 4} pages, 8vo, and our other Catalogues, the ries 
cove g every branch ¢ of Scie ne Applic d to the Arts, sent fre 


‘ vostage to anyone in any part of the World aks 
Of Every Description, at Reasonable Prices. clas tel Ml oe - 


sh us with hisaddress, 





ROOTS’ NEW ACME HAND-BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 
§, §. TOWNSEND, Gen, Agt. ” CORTLAND: ST., 
COOKE & C0,, Selling Agts., ae eam 


In Writing, Please Mention This Paper 


nd Fabrication of 

















THE R.A.BELDEN CO. DANBURY, CT. 


HENRY CAREY BAIRD & CO. 
INDUSTRIAI PUBLISHERS, BooKSELLERS & IMPORTERS 
810 Walnut St., Philad’a, Pa., U.S, A. 














FOR SALE AT FACTORY PRICES BY 





Wy A. Aller, New York; § C. Nightingale & Childs, Boston; Henry I 
Snell, Philadelphia; Thos. J. Bell & ¢ o, Cincinnati; Shaw, Ken 
dall & Co., Toledo; Geo pupal & Co, Cleveland; N. QO. Nel 


son Mfg. Co., St. Louis & Kansas City.Mo; Goulds & Austin, Chi 
cago; C. E. Kennedy, Denver, Col, Sheriff & Ashworth, Pittsburg! 

’a.; Jos. Baur, Manistee, Mich., Jas. Jenks & Co. Detroit, Mich 

Wickes Bros., East Saginaw; Adolf Leitelt, Grand Rapids; E. F 
Osborne, St. Paul, Minn ; Kruse & Barker, Milwaukee, Wis.; Joshua 
Hendy Machine Works, San Francisco; Flynn & Emrich, Baitimore, 

Md,; Forbes, Liddell & Co, Montgomery, Ala.; Bailey & Lebby, 
Charlesto »p, 8. C.; O. B. Goodwin, Norfolk, Va 


BEMENT, MILES & C0, 
+ OS LeHoiaA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPs, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLINC MILLS, 
STEAM FORCES, SHIP YARDS, 
BOILER SHOPS, BRIDCE 
WORKS, ETC. 


















M AC HINIST 





| Special attention to furnishing Castings to the = 
| trade. 





and Fat | 
From | 
the German of Erwin Andres, Manufacturer of Varnishes | 


From the German of Dr. Emil Winckler and | 





REDUCED PRICES OF LECOUNT’S STRAIGHT TAIL DOG. 


4 - - INCE. 90.00 S INCH. $1.85 

oe ' 244... $1.35 
es 2...... 34 i a 18 rs sve ee 
=m . ee 1 70 18%...8 ee 
RSS 4.....1%. 80 13....84.... 1.80 
bes 5..... 14. 80 14 - 2.10 
BSR 6..... 1 BS 16....86.... 2 
8 7 1 6S B....8° 2.8 
£5 Rivne 196.... 2d 12.05 OG... ee 
oh G.25..8 nce DD 165.0. 
o 1 Set to 2in. 7.80 Full Set....31.1¢ 


Cc. WwW. LeCOUNT, South Norwalk. Conn. 
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QHNS*-7F 








Pine -P ROOF . 
HIS is the perfected form of portable Roofing, manufactured by us 
for the past twenty-seven years, and is now in use upon roofs of 


Factories, Foundries, Cotton Gins, Chemical Works, 
Cars, Steamboat Decks, etce., in all parts of the world. 
Supplied ready for use, in rolls containing 200 square feet, and weighs 
wit Asbestos Roof Coating, about 85 pounds to 100 square feet. 
Is adapted for all climates and can be readily applied by unskilled 
workmen. Samples and Descriptive Price List free by mail. 


H. W. JOHNS MANUFACTURING CO., 


SOLE MANUFACTURERS OF 
H.W. Johns’ Fire and Water-Proof Asbestos Sheathing, Building Felt, 
Asbestos Steam Packings, Boiler Coverings, Liquid Paints, Fire-Proof Paints, ete. 


VULCABESTON. Moulded Piston-Rod Packing, Rings, Gaskets, Sheet Packing, ete, 


Established 1858. 87 MAIDEN LANE, NEW YORK, _ CHicaao.* pul anecenia, 
HALL, 


= EX PISTON PUMP 


Efficient. 


HALL STEAM PUMP (0., 


91 LIBERTY ST., NEW YORK. 


Railroad Bridges, 








4. 
ing, Steam Engines and Turbine Water Wheels 2 D 


Christiana Machine Co., Christiana, Pa., 
Manufacture Shafting, Pulleys, Hangers, Gear- 


Cpe Open Top Pipe Vise 


Malleable Tron and Tool 
SD Steel. Sixteen Immova- 





Philadelphia office, 206 N. Fourth street. 





MMs ble Positions. All partsin 
hi terchangeable. No.1 holds 
Keto2in. Weight, 18lbs, 
No. 2 holds 4 to 4 in. 
Weight, 45 Ibs. Cannot 
slip. Will not crush pipe. 
ELCER & ELCER, 
49 Broadway, N. Y. 
Sold by allplobbers in N. Y> 











TMHRIVER & Co's 
IRON 


FOUNDRY, 


8. A. SMITH, RELLY &JONESCO. BROWN,OWEN & TAYLOR, 
23 S. Canal Pittsburgh. Philadelphia. 
P rn RIPLEY & BRONSON, H. W. PETRIE, 
333 vhicago. St. Louis. Brantford, Canada. 


AGENTS WANTED IN OTHER CITIES, 


CUPOLA 





East 56th St., 


NEW YORK. 









Contracts Solicited Polishing 
for Machinery Cast- 
ings inregularsupply. Frame, 





ON WHICHILE TO RUN 
WOODEN POL- 
WHEELS. 


NEW AND VALUABLE WorKS 


BEARING, BELTS AND PULLEYS. 


A Treatise on Toothed Gearing. 
Containing complete instructions of De- 


ISHING 








signing, Drawing and Constructing Spur 
Wheels, Bevel Wheels, Lantern Gear, 
Screw Gear, Worms, ete., and the proper 


For the use 
Draftsmen, 
With 


12m0, “=== 


Tooth Profiles. 
of Machinists, Pattern Makers, 
Designers, Scientific Schools, ete. 
many plates. By J. Howard Cromwell. 
cloth, 1.50. 
“We believe Mr 


formation of 





Cromwell has accomplished 


good work in bringing together in this volume a 
great deal of information, only to be found by =a = 3 
searching many works, and by adding the results —_ 


field of mechanical 
American Machinist 
“Mr. Cromwell adopts the style of giving a 
formula, then the rule based on it, dolbswed by 
examples worked out—a method which at once 
makes the author’s meaning clear, and enables the 
reader to follow him closely. An inde x and a tab le 
of contents render the work complete 
English Me 
A Treatise on Belts and Pulleys, 
Embracing full explanations of Funda- 
mental Principles; proper Disposition of 
Pulleys; Rules for determining widths of 
leather and vulcanized rubber belts, and belts 
running over covered pulleys ; Strength and 
Proportions of Pulleys, Drums, ete. Together 
with the principles and necessary rules for 
Rope Gearing and transmission of power by 
means of Metallic Cables. By J. Howard 
Cromwell, Ph. B., Author of ‘‘ A Treatise on 
Toothed Gearing. 12mo, cloth, $1.50. 
‘The work shows evidence of careful prepara- 
tion and of complete knowledge of the subject. 
Van Nostrand’s Magazine. 
complete and comprehensive 
is worthy of the attention of all 
National Car Builder. 
‘This volume is a valuable contribution to the 
literature of the subject, and should be carefully 
studied by the mill engineer or master mechanic, 
&c.”’ Scientific American. 


PUBLISHED AND FoR SALE 


of his own experience in the 


Bh thet ooh « Emery Wheeis, Crinding Machinery and Tools, 
engineering, 


and Polishing and Plating Coods 
of all kinds. 


UNION STONE COMPANY, 


88 ana 40 Hawley St., BOSTON, MASS, 


hanie 








ORTHINCTON 
PUMPING 
MACHINER 


HENRY R. WoRTHINGTON, 


NEW YORK, 





Boston, Pittsburgh, Chicago, 
Cleveland, St. Louis, 
San Francisco. 


‘This is a very 
treatise, and 
mec hanics.”’ &¢. 


SEND FOR 
Illustrated Catalogue. 


ASTOR PLACE, NEW 
Vailed and prepaid on the receipt 


YORK. 
of the 





price, 











AMERICAN 


500 HORSE POWER OF 


HARRISON SAFETY BOILERS 


Are now 


being put in 


OVER HEATING FURNACES, 
Ly a prominent Iron Works of New England, where they have been constantly used for such purpose 


DURING THE PAST EIGHTEEN YEARS. 





TEA 


393 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Tlope St., GLASGOW. 


30 Cortlandt St., NEW YORK 









Poors NEW WATER TCE STEAM BOILER 


SAFE! 


For ILLUSTRATED CATALOGUE OF NEW BoILEeR, ADDRESS 


BENDROTH & ROOT MANFG. CO. 


—28 CLIFF STREET, NEW YORK.— 


ECONOMICAL! DURABLE! 





SELLING ACENTS, 


A. B. ENSIGN, Clinton Hous Rochester, New York. 


Ske, 41 Johnston mong Cincinnati, Ohio. 


WILLIAM H. SMITH, 16 Sethe Street, Chic 


ILLARS BERR. 149 N See cet, Philadelphia, Pa. 


P WIGGS & BACON, Birmingham, A 


{ARLES E. oHCROFT, 49 Mason Building, Boston, Mass, 





yee BOILER | 








?) SEE THE IMPROVEMENTS IN STEAM 


RIES OF STEAM BOILE 
G AND FFED WATER HEAT 
Me (FREE) ON MENTIONING THIS 


WM. LOWE. 














bevel gears. 


. R. ALMOND, Mir., 


NOISEL Ess. 





BROOKLYN, N. Y. 


The Almond Coupling, WALKER’ 


A NEW quarter turn | 
A motion to replace | 
quarter turn belts and | 


83 & 85 Washington Stro., 





yQRKS. P.DELAN,| 


ER ‘wewWBURGH. NY) 


gra TURER oF veRY DESCRIPTinw. 
iF Enso a Anict OF BOILERS |x ot 
AMEDIATS DELIVERY. 


Ss TOOL HOLDER. 


For holding drills and reamers for 
lathe work. Prevents breaking or slip 
ping. Can also be used for drilling and 
reaming holes by hand. and for reaming 
holes under drill presses,etc. 
Made with double handle, 
when required. 








WALKER MFC. CO.., 





Manager of Renney tents 


est for 


P. O. Box 152 Chicago. 





J. WENDELL COLE, M. E. 


Southern poke reaame and the 


rthw 
DETROIT EMERY. WHEEL CO. 
Address, Box 84, Columbus, O., or 


Hart’s Corundum-Emery Wheels. 


VTHEN BUR, nTiON: fi 
ays ATTN 6 
u GENS an Sr 


ancl. 


TEM 








New Haven Manf’g Co. 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 





Oy Veyuatn “Dia 


até 





ECONOMICAL STEAM BOILERS 


—==>}A SPECIALTY.— 


Pond Engineering Co. *™ 40°" 


EMERY WHEEL TOOL GRINDER. 


SEND FOR 
PRICES, 


















Most Durable, Eas 


THE BEST 





‘THE (NLY PERFECT” ®**>*e« 
BUFFALO 


The Lightest, Strongest, 
e st 
» Working, and in every way 


Portable Forge Made, 
=> Buffalo Forge Co., 


BUFFALO, N. ¥. 








55 SPRINGFIELD 
STYLES ™ GLUEXSEMERY 
AND ie 
SIZES Wheel 
Guaran- Co. 
teed Satis- 
factory, Spring 
; : field, 
WRITE 
MASS, 
FOR f 
Nlustrated Circular. 
No. D. a = 
-- on) 
mes 
oF wa 
Sept.25, ~ fe 7 
w2Zd 
1883. i 
a 
Bol LER — 
MARINE 
WORK 


SHELL 
DRILLING 
MACHINE. 


SEND FOR CUT AND DESCRIPTION, 


THOS. H. DALLETT & CO., 


500 N. 13th St., PHILADELPHIA, PA. 


MACHINIST 
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IMITATION. 


AN ACKNOWLEDCMENT OF SUPERIORITY. 


The best evidence that the JENKINS BROS, VALVES, JENKINS STANDARD PACKING, and JENKINS DISCS have e 


traordinary merit, and are held in high esteem by the public, is that they are being IMIT ATED and COUNTERFEITED. The am. 
| tations resemble the original in appearance only ; they lack the general excellence of the genuine. Our friends and cu 
tomers will sustain us in our endeavor to manufacture the best goods, by not accepting any goods unless stamped 


above, This notice has become necessary by the fraudulent use of our name, and to protect the public from being deceiv; 
by unprincipled parties placing imitations on the market 


JENKINS BROS., 71 John Street, N. Y.; 105 Milk St., 


WESTCOTT CHUCK C0, ®me Oued Steam Engin aw to, ONEIDA, WY. 


LATHE 4anvn DRILT, 


( i | 0 KS. Under Westcott’s Patent. 


Send for Catalogue, = 3. 
William Barker & Co. 


Manufacturers of - 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
NrCulvert, Cincinnati, 0- 








Capacity Li ittle Giant Improved. 


No g a ee holds 0to 4i inc *h. 
pecees “ 0to %& 
ere Oto 5 


Otol 
Otol 








ESTABLISHED 1851. 


The Horton Lathe Chuck. 


Send for circulars and 
prices. 


TT 
JcorrinateicutonD svRacuseny 3 
Pie mbit a a 


MACHINISTS’ SCALES 
Patent End Graduation. 
Ye invite comparison for accuracy with all others, 
Every Scale Guaranteed. Send for List. 
SCFFIN & LEICHTON, SYRACUSE, N. Y 


A Complete Cutting-off Machine, $4.00 
Larger ones which cut to 2 in. $8.00 


SENT ON TRIAL. 





[ erews. 


~ eases 








THE E. HORTON 2 as SON CO. 


Canal St., Windsor Locks, Conn.,U.S. A. 


LINK- BELTING 


SPROCKET WHEELS, 











Tap Drill 
Gauges 


LINK-BELT MACHINERY CO. 


w brill Presses, 


STERLING ELLIOTT, Newton, Mass. 


“CUSHMAN” CHUCKS 


es @ Gon. we ze) 
New Yorn — MINNEAPOLIS 
Burr & Dodge. 125 N. Sth St , Phila 





























) 
Are guaranteed to be right in all respects. Ask to - 
see them at your dealers, or write direct to the *y : 
factory. Respectfully, oO - Fs | 
(e) eS. anit 
THE CUSHMAN CHUCK CO.,, -*- ha 
HARTFORD. CONN. b Ey STEEL SQUARES | a 
=) and other i i 
"UNIVERSAL RADIAL’ So aliaetneteateian 
TRIS 2 9 stanparD root co.| 
= = THREE DESIGNS. SIX SIZES. ATHOL, MASS. 
| _al “MBODY ALL DESIRABLE FEATURES 
ww = PRICESS4S0 UPWARD TIMI * 
> UNIVERSAL RADIAL DRILL CO i - = 
CINCINNATI O US an. 
| z08 
HOOPER’S 10% GRATE BAR. 2 é . 








DROP FORGINGS 


(IRON AND STEEL) 


MADB TO ORDER AT LOW PRICES. 


BRADLEY & PIERSON MFG. CO., 


Foot of CLAY STREET, NEWARK, N. J. 


Will not Warp. 
Will not burn off at the ends. 

Will give absolutely 70% air space. 
Will give uniform combustion of fuel. 
Send for Circular and Price List to 
ALEXANDER ‘TRAIUD, 
EAST FERRY Ris yt tag IRON WORKS. 
EWARK, N J. 





Joints made absolutely tight and durable by pat.corrugated 


COPPER GASKETS 


Furnished in as Ki 28 Suze Oeste. for Sqnged PIPEs, 


Price list and f momen oy | 


.S.MINERALWOOLCO., 22 Cortland St., N.Y. 











Established in 1874. 


CLEVELAND TWIST DRILL CO. 


and 26 West Street, Cleveland, 0. 
ob Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 


FRICTION *:,ssrssn's 


oe Gee & 














£88) Z1 INNS olVd 


on cone pulleys and*other hard places. Manufactured by the PACE BELTING CO, 
Concord, N.H. Also manufac ture rs of St aple and Special Grades of Leather Belting 2 


FERC YLEP ant the  HERC ULES’? Lacing. Send for Catalogue No. 2. 


f' 
I~] TRADE MARK 








Section of Copper-Wire-Sewed”"LightaDoubie Belting, s ecially ads apte< d to use 
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Morse Twist Drill 7, Miskin Company, New Bedford, Mass. 
Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
TA RDENED, GROUND & BURNISHED, | 
8-16" to 3" Diameter. ' 
Samples and Prices on application. 
SIMONDS ROLLINC-MACHINE CO., | 
FITCHBURG, MASS. 


BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


BREHMER BROS. 
Machinists, | 
440 N. 12th St,, Philadelphia, Pa. 


ACHINER 
For Reducing and Pointing Wire, 


Especially soe to pointing wire rods avd 
wire for drawing. 
























For Machines or information, address the 
manufacturer. 


NGINE Lethe, | Hand Lathes, Foot Lathes, Upright Drills 


S. W.GOODYEAR Waterbury, Ct. fadden in 5 Mocking, Agee, MANNING, MAXWELL 











Is A NATURAL PRODUCT TAKEN FROM OUR OWN MINES. 
Unlike the Send for Circular, Prices Only 8 or 10 
caiatetee [FLUOR Fhe Best] FOUNDRY | i: 
totore offerec Oo p y e 
Ss ot A R and Z ee of Users. F L U X 


We guarantee iron. Will more 
directions are followed, or ask no pay. ia itself in keeping cupola clean. 


its success, if than pay for 
EVANSVILLE LEAD & SPAR MINING CO., Succes’ 1$10 B. Burbank’&{Co., EVANSVILLE, IND. 


HE DUPLEX INJECTOR American Twist Drill Company’s 
THE BEST BOILER PATENT CHUCK JAWS. 


weno bagel t f Three sizes. Price per set of 4 Jaws, $40, 
a = eal ttt ony. S $48, $56. Bolted to lathe face plates. 
a" Hl litt water @ they “make best and cheapest chuck in 


=. Fg ong «delivers the world. Address orders, Laconia, N. Z 













































&54 = 





: Till ste shen it is HILL. CLARKE & CO., Boston and St. Louis. 
z ! win act when 1 ea | MANNING, MAXWELL & MOORE, N.Y. City. 
a g Will feed water through | TALLMAN & McFADDEN, Philadelphia, Pa. 
o B & heater. Manufactured or WM. BINGHAM & CO., Cleveland, Ohio 
s3 Y and for sale by. 
ea JAMES JENKS & CO. SWEET’S 
ga Detroit, Mich. E@ Measurine Machine 





The only micromete: 
that will not lose its 
accuracy by wear 

Satisfaction Guaranteed. 


UprichHt DRILLS 
A SPECIALTY, 





»>ALL SIZES TWIST DRILL co 
pincer ea Syracuse, N.°Y. 








Patent Quick Return 


Ore (CRANK PLANERS 


Latest Improvements, Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
Tee Sete Beso DOWN, ANGULAR AND CROSS-FEED, 

~oamre bor Catalogues TO PLANE 12x16x15. 

and Prices 


THE R. A. BELDEN C0., DANBURY, OT. 
address 


BICKFORD w_c. younca c 








Worcester, Mas». 
Sy Manufacturers of 


BO DRILL CO. Engine Lathes, Hand Lathes, 


—Cor.Front &Pikests. FOOT POWER LATHES, SLIDE RESTS, Etc. 
CINCINNATI, O. 


cal WORKING MACHINERY 


For Planing Mills, Furni- 
ture, Chair and Cabinet 
Factories, C abinet Works 
and General Wood-Work- 
ing. Send Stamp for Il- 
lustrated Catalogue to 








Ex. Ex. 


| (TRADE MARK) 
Rollstone Machine Co, am 
swaterst, = PLUMBAGO 
FITCHBURG, MASS. F AC ‘ N Cc 


L. W. Pond Machine Co. 
Joseph Dixon Crucible Co. 


area ofand — in 
JERSEY CITY, N. J. 



















IMPROVED 

¥) SS, 
— | PECKS Par DROLET 
9 Uae DROP FORGINGS #325 


Ass, s8 LHe — ail BEECHER & PECK, NEW HAVEN CONN. 


THE E BATON, COLE & BURNHAM CO. 


82 & 84 Fulton Street, New York, 
MANUFACTURERS OF 


PIPE CUTTING and THREADING MACHINES 


OPERATED BY HAND OR POWER. 
VES, PIPE 
FITTING S) ‘PIPE TOOLS, 


AND ALL STYLES OF IRON AND BRASS GOODS FOR 





‘Yo, 3 PIPE-THREADING 
MAC HINE. Cuts and 
threads pive, 1 in. to 6in. 
liam, ‘ower applied to qq 








tachment when desired. 


AMBRICAN MACHINIST 


¢ 


D, SAUNDERY SOM, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


eo Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





HILLES & JONES, 


WILMINGTON, DEL. 


PUNCHES & (HEARS 


Improved 


A Horizontal 
Punches. 


BOILER - SHOP TOOLS. 








au ow 
Reco THEN 


New Howe Mtb, Co, 


BRIDGEPORT, CONN. 
Mfrs. of Sewing Machines 
Light and Medium Weight 


Graylron Castings 


OF ALL DESCRIPTIONS 
TO ORDER ; ALSO, 


TOOL MAKING, JAPANNING 


PLATING. 


Correspondence Solicited, 


PATENT 


PLANER and SURFACE GAUGE. 


An accurately graduated gauge 
by which planerand other tools 





can be quickly set at any height 

from the table or the work. Is 

also a convenient surface gauge. 

$3.75 each. 

ARTHUR 8B. PHILLIPS, Manufacturer, 
WHITMAN, MASS, 





HERRICK & COWELL, 


Manufacturers 





THE NEW HOYPES LIVE STEAM FEED-WATEE 


Heater and Lime Extractor. 


CLEAN BOILERS GUARANTEED, 








HE HOPPES MFG. CO. 
SPRINGFIELD, O. 
—Send fur Catalocne D.— 


Drill Presses, 
POWER AND FOOT 
PRESSES, 
Hand Lathes, 


Paper Box and Special 
Machinery. 


_ 87 Artisan St., 
New Haven, 
Conn. 








—_ Send for Catalogue. 











PRESS, @8. Circular size, @8. 

Sa Newspaper size, 844, Ty pe-set- 
~ Wit ting easy; printed directions. Send | 
t 2 stamps tor Catalogue of Presses, 


Ay 
y DSi ype, Cards, ete., to Factory. 
KELSEY & CO., Meriden, Conn. 


AYDROSTATIC MACHINERY, 


PRESSES, 
PUMPS, 














P, BLAISDELL & C0. 


r| cena rs of 


hy Machinists’ Tools 


WORCESTER, MASS. W ATSON & STILLMAN, 204-210 East 43d St., N. Y. 





PUNCHES 


ACCUMULATORS, 


JACKS, _— 
VALVES, 
FITTINGS, 


VAULT ELEVATORS Go, de 
























REID 3 LIGHTNING SPECIALLY DESIGNED FOR 
LIGHT BORING SCREW DRIVING &¢ 


BRACE 











‘ recite. WITHZBITS 7D POs STP, 10. AHREID. 


ROSEWOOD TRIMM 


1635 BARKER ST.PHILA. Agents Wanted. 














oc 











dalla tsusaltulaaluilustuslatab 





Manufacturer of 


ATHOL, MASS. 


SEND FOR FULL LIST. 





L. §. STARRETT, 
FINE TOOLS 














Su yl 


For Mend and, Power, 
‘and 10” Stroke. 


Adapted to i Classes of Work 
to their capacity. 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 














Alafia tlt bstastad ltd 





Worcester, Mass, 











Also made with steam engine at- 







STEAM, WATER AND GAS. 
Factory, Bridgeport, Conn 


‘riphery of 
nuck, avoiding 
strain on spindle. 


No gearing changed in regulating speeds, 





‘ . . . - 

“ECLIPSE” Pipe-Cutting Machines |= 
FOR HAND OR POWER. 

Don’t you have sufficient Pipe- 
Work about your Mill, Factory, 
or Shops to make a powerful, 
convenient and vwery compact 


Philadelphia, Pa. 


Made In Three Sizes, Cutting Pipes % to 6 inch. 


Mention this paper and write 
PANCOAST & MAULE, 


for itself, providing it could be 
us for particulars. 


Pipe-Cutting Machine soon pay 
had at a moderate price? 








3. Ashton Hand Hand’s Twist Drill 
Mfg. Co., Grinding Attachmen‘. 
Peay aes Readily attached 
tos is toany grindstone, 


emery or cutter- 
grinder. Grinds 
right and left 
hand drills from 
86" diam. down 
to smallest sizes 





PRICE, 
$ 20. 
FIRE SPRINKLERS 
Shani always have their pamps equipped 
with the 


Mason Pressure Regulator, 


which cannot stick. All goods warranted 
Address MASON REGULATOR CO. 
22 Central Street, Boston, Mass, 










BENDING BOLLS, 


SHAFTING, PU 








OFFICE AND 


AMERICAN 


WILLIAM SELLERS & CO. INCORPORATED, 


Engineers and Manufacturers of 


IMPROVED MACHINE TOOLS ror workine IRON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, 


LATHES, PLANERS, 
BORING and TURNING MILLS, 
DRILL and TOOL GRINDERS, Ete., Ete. 


LLEYS, HANGERS, COUPLINGS, Ete, 


Improved Liisiclins for Feeding Boilers. 


PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


WORKS, PHILADELPHIA. PENN. 





Tt 


Twin, 


Power 





Send for new ‘Catalogue. 


Double, 
Bar, Gang, Horizontal, 


Gate, Multiple, Belt an 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 


Hamilton, 


OHIO. 


LONG ALLSTARTER GL 


Single, Angle- 


Boiler, Spac ings 


ALSO, 
Cushioned Hammer, 








Coserove's Patent 







plete in every particular. Tr 


2 in. Will stand hard usage. 


Mi Milling Machines, Planers, Shapers, Drill Presses, Etc. 


great range of positions and for registering same. 


Universal Vice Chuck. 


Com- 
unnion and base graduated, admitting of 
Steel jaws 8 in. x 
CIRCULARS ON APPLICATION, 


PEDRICK & AYER, PHILADELPHIA, PA. 





Combin 


shaper, 





Several sizes, any length of bed. 


remaining stationary. 
Effective, durable and convenient. 


pertect satisfaction. 


E. A. WALKER, 


75D Laurel Stree 


RICHARDS’ PATENT 


ation Planer ana Shaper. 


Only the head travels, the work 
Combines advantages of both planer and 
A number 7 use, giving 


Send for circular. Manufactured by 


t, Philadelphia. 





vf as = 


Slate Sensitive Dril 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage of 
drills, Has a switching table with 
attachment for center drilling. In- 
stantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for circular 


DWIGHT SLATE, 


HARTFORD, .. © CONN. 


PATHNTS 


Obtained at moderate fees. Thorough work guaranteed. 
Good references. Send for pamphlet. Save time and ex 
vense by writing direct to 

t. G. Du BOIS, Patent Atty., 916 F St., 


GAGE MACHINE WORKS, 


» Waterford, N. Y 


Manuf’r’s of 


aX Foy, Turret 


AND 


SpeedLathes 


AND 


‘Ff Brass Finishers 


TOOLS. 


THE NATIONAL 


FEED-WATER 


== HEATER. 


A brass coil heater supplying 
feed water at 210° to 212° Fahr 
enheit by use of exhauststeam. 

Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, best and most effect 
ive Heater in the market. Six 
f teen sizes. 10H.P.,$20; 100H 
h P., $150; 500 H. P., $600. Tron, 
f Brass and Copper Coils and 
 — Bends made to order 

Muse we Circulars and price lsts 
sent on application. 


National Pipe Bending Cv. 


NEW HAVEN, CONN. 
OSGOOD DREDGE 00, - ALBANY, N. Y. | 


RALPH R. OSGOOD, Pres. JAMES H BLESSING, Vice-Pres. 
JOHN K. HOWE, Secretary and Treasurer. 
Manufacturers of 
REDGES, i oo 
Excavators, MACHINES, 








Washington, D.C, 


















ERRICKS, 
Etc., Ete, 





— Cont BINATION DREDGE, —— 


pie 





= 





OIL CUPS 


For Engines, Shafting, &o. 
Illustrated Catalogue Free. 


J. E. LONERGAN & C0. 


Philadelphia, Penna 


FORBES & CURTIS, 


BRIDGEPORT, CT., 


Manufacturers of 


The Forbes Pat. Die Stocks, 
Power Pipe Cutting and Thread- 


ing Machines, Cutting-off Ma- 
chines, Ratchet Dr ma, 








bs cial Mac hine ry, etc, 
W ITE FOR RALOGUE, 
Mention P aper. 


FOR SALE. 


STOCK OF 


DRILLS 


reparatory to turning over business to my successors, 


BICKFORD DRILL CO. 


| Three 20 in. Lever Feed Drills, 
Three 24 in. Wheel Feed Drills. 


FOR PRICE ADDRESS 


H. BICKFORD, Cincinnati, 0. 























rRON Se ee 





Manufactured by 
©. F. RICHARDSON, Athol, Mass. 


THE SSROREN GOVERNOR 


Over 45, 000 in Use. 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
POKTABLE STEAM 


ENGINE 








Warranted to give satisfac- 
tion or no sale. 


FOR CIRCULARS AND PRICES, 
ADDRESS 


The Gardner Governor Co, 


QUINCY, ILL. 











MACHINIST APRIL seas 


SOUTHWARK FOUNDRY & MACHINE 0. 


PHILADELPHIA, PA. 
General Machinists, Founders and Boiler Makers, 
Heavy Machinery of all Kinds a Specialty. 


Rice Automatic Cut-off Engine 
: oe Self-Contained, Sensitive Governor. 
Ke Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy, 


1887 















Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Y. 


FOUNDRY AND MACHINE DEPARTMENT, 
HARRISBURG CAR MPG. C0. 


HARRISBURG, PA. 


Highest Award S"vsr,2tee= 


Diploma 
AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 


a RATT 


he - eee row e~ 











We are Spateting the finest and most successfu! 

Electric Light Stations in the world, A change of 
speed not exceeding one per cent ees, ron 
ning light and loaded Send for cates 


ee : Louaacee-ca. 








FOR 
SUBSTANTIAL, WELL 
LOW PRICED 


20 INCH DRILLS, 


With latest improvements, Lever 
or Wheel feed, address 


Sibley & Ware, 


SOUTH BEND INDIANA. 


ENGINE LATHES. 


NICW DESIGNS 
and 


FIRST CLASS WORKMANSHIP, 


yyy ig, ME MULL MACE TROL Oh 
YOKE, MACHINERY 00, 


CLEVELAND, OHIO. 


Manufacturers of 


iT ACME #9 


“poubie, Attomatic Boltcatters, 


cutting from 3-8 in, to 6 in. diameter, 
Also SEPARATE HEADS AND DIES. 
Send for Catalogue and Discounts. ene 


Brandon's Piston Ring Packing” 


Perfectly balanced against un 
due pressure in all directions 
Preserves bothcylinderand rings 
Allows no waste by either fric 
tion or leakage. Call and see 
working model, expressly mad 
to demonstrate advantages 
claimed. For packing or shop 
rights, address 


JAMES BRANDON, 
390 Eleventh Ave., New York. 


MADE, 


w—> 

























PAT. DEC. 5, 1882 
PAT. DEC, 4, 1883. 
PAT. AUG. 25, 1885. 


Agents, Manning, Maxwell & Moore, NewYork. —————- = 


Nic ee Pa 





=f Air Engine. 


The Best and Cheapest 
on the Market. 


No Steam. No Water. 
Absolute Safety. No En- 
gineer. No pumps. No 
Gauges. No liability to 
freeze up. No Regula- 
tion required. 

NO EXTRA INSURANCE, 

















Our Pat 
















ent Rotating |Ryeg Can be used for: any 
hes coe be —— s2) purpose where power is 

fH Uable for tes- la require 

oie steae Mace Cheap Fuel. Cheap 
kets, Saloons, re First Cost. 
Lunch Coun- |Rew M Ki | E 6 
ters, Groceries, a CAIN ey ngine 0. 

| fectionerics, [a - 17 Broadway, 
and in fact all eo CINCINNATT, 0. 

} places troubled l2y) — 

i with heat or s | 

. | flies. The only <2) 

h perfect Fan 38 

i made that can [Ea 

Bbe driven at | w 5G} 

h any speed with- |3 | 

ee 





Rout disturbing 
the belt. 

Send for circular, to 
Newark, N. J 


Prices, from $6 to $35. 
Backus Water Motor Co., 








HARLES MiRRAY=: 
PEE DSETEEET -” 
ANN’ ST. %* NEW YORK: 


MACHINERY. 


BARGAIN LIST. 


roy’'s CORRUGATED | BOILER FURNACES 
MANUFACTURED BY 
THE LEEDS FORGE CO., limited, of England. 
SAMSON FOX, Cc. E., Manager. 
Best Yorkshire Steel (Siemens) Boiler Plates. 
J. BEAVOR-WEBB, 76 Wall St., New York, 
AMERICAN AND CANADIAN AGENT. 








Locomotive Engines 


Two 16” s swing, 6’ bed, Eng rine L pees onte r), new 

One 17" 8’ (V Vrig rht), ** FOR SALE. 

‘ pot pe 8’ . e ss ae The Manhattan Railway Co. has for sale, eight 
4 12 st ” = engines withdrawn from service, owing to light 


22''x 22x 5’ Pond Planer, second hand. weight. They are in good condition, and of the 


0 H. P, Stationary Engine poerxy’" ( yl., new. | following general description: 
o ‘ “ < +4 4 ‘ << Weight, 13 tons, 
“* OF Of “ “ 10’ x12" 4 $s Gauge, 4 it., 8% in, 
6 20% “ g’x2o" sua, hd. |! Cylinder, LOxi4. 
Four 8 “ “ “ 6x1 Four: 38 in. Drivers, no truck wheels. 
Iwo 9 * Ter Rank capacity, 300 gals. 


xi Coal Box eapacity, 900 Ibs, 


One 15 * Uprig 8x9 
. 0 « prig ht nna) ; ijHuilders, **Baldwin ’? and * Rhode Island.” 
. @ Coil Boiler (Wa aterhouse) second hi nd Bids will be received until April 25th, for one or 


x Portable Engine 6'/x12 vl. more of the above. Delivery to be made on the 
pron stock of new and second hand Datines Boilers Company's tracks at 155th Street and Sth Avenue. 
Permit to examine them may be obtained from 


and Machinery, not mentioned above. Correspondence ) 
the undersigned 
K. HAIN, General Manager, 


sdicted. §.L. HOLT & CO., a 
22. 67 SUDBURY STREET, BOSTON, MASS, 71 Broadway, New York 
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NEW Lim <img BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 


25 to 1,000 H. P. 

These Engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
@areful revision of alldetails They are designed and 
constructed for heavy and continuous duty at medium 
or highrotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
=> anteed. 


Iilustrated Circulars, with various dataas to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
§ N. W. ROBINSON, cor. Clinton & Jackson Sts., Ch Ill, 
SA LES AGENTS : V. L, SIMPSON, l 70 Astor House, \, Y, {ROBINSON & CARY, St Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
e Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


83d and Walnut Sts. Branch Office, 130 nent St. 
PHILADELPHIA, CHICAGO 


OVER 20,000 ENGINES IN USE. 


= (DA To Consume 25 to 75 Other Gas Engine doing 
Z => (il ARANTEED Per Cent. Less Gas than {XY the same work. 


THE ALBANY STEAM TRAP Cos 


BUCKET AND GRAVITATING 


fie ae 


_. Automatically drain the water of 
¥ condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
levelin boiler, doing away with pumps 
and other mechanical devices for such 
purposes. 

= We also manufacture Blessing’s aX} 

= Patent Renewable-Seat Stop and Check * 

Valves.—Send for Circular, 


oe , date Steam Trap Co, AtPany: 





























Bucket. Genwtentten, 


‘The Lane & Bodiley Co. 










MANUFACTURERS OF 


—_ Cut Off Engines, 


from heavy patterns and of unexcelled 
' workmanship. 


CORL Iss 


Stee. Borters, FEED WaTER HEATERS, 
SHAFTING, PULLEYS & GEARING. 


THE LANE & BODLEY CoO. 
East side John, cor. Water, 
Cincinnati, O. 


PATENT UNIVERSAL SCBEW-CUTTING, CENTER, DEPTH 


vie aco. | WIST DRILL GAUGE. 


J. WYKE & CO. 
Fine Machinists’ Tools, E. BOSTON. MASS. Send for Circular 


VOLNEY W. MASON & CO., 
Friction Pulleys, + semana % Elevators, 
PROVIDENCE, 


To Buyers of Fein Lathes 


We arenow atone fromentirely new 
designs, extra heavy 19" and 21” Engine 
Lathes (the most popular sizes), of which 
we are making a specialty,and manu- 
facturing in lots of not less than 100 at 
a time, 

We make no charge for extras, Ever) 
lathe is furnished with hollow spindle, 
the 19" with 1%" hole, and 21’ with 17%’ 
hole. Every lathe has substantial com- 
pound rest,heavy tool post (bar steel), rest 
to turn full swing, following rest with 
adjustable jaws to take any size from 
2%’ down, with extra tool for shatting. 

Full set of gears to cut from 2 to 18 
threads including lly pipe thread. 
Automatic stop on carriage. Separate screw 





ORTER. HAMILTON 
ENCINE. 


FOR HEAVY WORK AND LARCE POWERS. 
EXTRA HEAVY DESICN. 
Send for Catalogue. 


WILLIAM TOD & CO., 


YOUNCSTOWN.,. OHIO. 





















‘9 ey 











PORTABLE reo TILTING 
ENGINES and BOILERS 


Send for Catalogue and Prices. 
Lead screw inside of shear 


double nut 
(cut from solid), and taking 


The Machine Tool Business of poly Se pe by Fa 
E, P, BULLARD, 


riction countersshaft, the most dura- 
AND TEE 


Dridgnpot Mach Toa! Woks 


Established at 14 DEY ST., in 1875, 


REMOVED to the new and 
commodious stores, 


72 WARREN ST, av 
62 COLLEGE PLACE, 


Near Chambers St, Station § the Sixth 
Ave. Elevated R, 


vendo New Listof Foosforimmediate delivery, 


NEW YORK, April 6, 1887. 





and easily managed taper 
made, Cones and gears of large diam- 
eter and wide belt, Studs, screws and 
smallgearsare steclorgunmetal. Webbed 
live heads, heavy tail stocks. No worm 
or worm gears, no weak reverse plate. 
Perfect lubrication for all running parts, 
including carriage. 


ble made. 


will be made. Our written guarantee 
accompanies owry lathe, 


GUARANTEE. 


We guarantee this lathe to be equal in 
workmanship, truth, accuracy, solidity, 
material and finish, to the best made, 


guarantee, 


has been 


i Beppe Bec 


Machine Tools, 
169, 161, 163 and 165 EGGLESTON AVE.,. 
196, 188, 146, 148, 150, 162, 154 B. 6th St 

' CINCINNATI, OHIO. 


(See our advertisement on last page.) 


Self-contained Automatic Cut-off Engines | 
12 to 100 H. P. for driving Dynamo Machines a specialty, | 





and rod feed, and the most substantial | 
attachment | [7 


for cash, and from which no deviation | 


AMERICAN MACHINIS ST 





MANUFACTURERS OF 
\MPROVED 






SSS 
STEAM ENGINES 
*Uu vaRiEr ant 
Sizes Varying From : ’ 
30 to 2000 Horse Power.= 
Horizontal or Vertical,— 
Direct Acting or Beam, — 
Condensing, Non-Condensing © 
or Compound. 
Send for Circular. 





Complete 
\ Motive Power 


PiANTS 
FURNISHED. } 













e 


4 ewa I Kl 


Henes ® & PH he LIps 







3 Iron Wore 


oN. 
Jone oved ssa 
: "ENGINES. 
Tah Pi essure, 
ondensings"’ mp, ound 


TUBULAR BOILERS. ° 
GEO-A-BARNARD 


“AGENT - 


_— 









pea (0, : 









Robert yh itehill Henge 


Manur Rowen Beg MrnovE® 
CORMUSS, ies He 
CO INOW Nc 

nS° SLIDE VALVE ¢N® 


STATIONARY BOILERS, 
GENERAL MACHINERY, 
Ro, 
V we 
AND BRASS CAST 
ew YORK OF Fic, 
Room 6, 
COAL AND /RON EXCHANGE, 
Cor.CortLANoTt & CHURCH ST. 







NY. 





STEARNS MFG. COMPANY, 





and hold ourselves legally Hable for this a DESIRED. THIS L 


LODGE, DAVIS& CO. HEAVY 





EXTRA : 


BRIB, PA. 


Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 


Works at ERIE, PA. 





VE ARE MAKING 
A SPECIALTY OF 
24-INCH LATHE, 
WITH BED ANY 
ATHE IS DESIGNED 
FOR SEVERE SER- 





JOHN McLAREN 


HOBOKEN, N. J. 


BUILDER OF 


"CORLISS ENGINES, 


ATR COMPRESSORS 
AND BOILERS. 


HILL CLARKE & CO. 


IRON AND BRASS WORKING 





MACHINERY. 


VICE; IT IS THE 
HEAVIEST OF ITs | 
SIZE EVER PRO | 


ea CED, AND THE WORKMANSHIP AS GOOD | 
L } AS SKILL 
| | SEND FOR CIRCULAR, 


bs be REP WORTH WD, 


“Glenwood Station,” 


Yonkers, N. Y¥ 


CAN | 


| 
| 


PLANERS, 
SHAPERS, 


LATHES, 
BOLT CUTTERS, 
UPRICHT DRILLS, 
BORING MILLS, 
PULLEY MACHINES, 
POWER HAMMERS, 
MILLING MACHINES, 
PIPE MACHINES, 
ETC. 


MACHINE SHOP SUPPLIES. 


'36 to 42 OLIVER ST., 


BOSTON, MASS. 


AMERICAN 


AccURATE BEVEL (,EARS. 


By the aid of Special Machinery, 
we are prepared to plane Bevel 
Gears up to 16 inches diameter, 
whose ratio is not greater than 4 
to 1, with the curves of the teeth 
theoretically correct. 

This method admits oflong faces, 
good contact and smooth running, 
thereby increasing durability. For 
patterns to cast from and in places 
where high speed is required, gears 
cut in this manner are especially 
desirable. 


BROWN & SHARPE MFG. Co. 


MAKERS OF 


Machinery ena Tools, 


PROVIDENCE, R. I., U. S. A 








NILES TOOL WORKS,“ 


HAMIL TON, 


OHIO. 






























Lathes, Planers, Shapers, Slotters HG 





POW EF 


TRAVELING CRANES. 


Full Specification and Tender promptly submitted on receipt of 
capacity and span of bridge desired. 


Particulars on application. 


MAKERS, 


The Yale & Towne Mfg.Co., Stamford, Conn. 


NEW YORK—CHICAGO—PHILADELPHIA—BOSTON. 


SHAPERS, 


Catalogues on application. 





ENGINE LATHES & DRILLS. 


* in. U pright Drill 


2 cack ceoroa LODGE, DAVIS. & 60. 


und 
38 * Power Feed 
Drills. 


Send for Prices, 


CINCINNATI, OHIO. 
It Will Pay You. 








eo ae 
EMERY TOOL GRINDER 


Will not 


JUST ISSUEHD. 


IN EO Ww 


[[lustrated Catalogue 


-—BY— 


draw the 
Temper. 


» Will ship 


on its 
Merits. 

139-143 Centre Street, 
a NEW YORK. 


MANUFACTURERS 





HAND LATHES, PROFILERS, &c. 


SEND FOR 


QT {o rf N. J. RR. Ave., Newark, N. J. 


ONE. 





| oa =—— SS=== 
FE. E. CARVIN & C0. Destroyed our works one month ago} 


MILLING MACHINES, DRILL PRESSES, 








Aprit 23, 1887 


THE PRATT & WHITNEY COMPANY, 


e3¢ Hartford, Conn, °s Shaping ++< 
MANUFACTURE +3 Machines 


er LA N C R $s with 12 in. and 14in. stroke, ail 


panraed feeds automatic. 


to plane 16 in. x 16in. x 8 ft., “ 
to 60 in. x 60 in. x 20 ft., with “Bi 
quick return motion. 


MA. CHINIST 











PRICE L1ST 
— AND — 


- Discount Sheet 


SENT UPON APPLICA- 
TION 


The ning nt Spencer 0, Hartford, Ct. 


MANUFACTURERS OF 


DROP FORGINGS IN COPPER, IRON OR STEEL. 


Pure Copper Commutator Bars for Electric Motors or 
Generators, Steel Commutator Rings and Nuts, 
Steel Wrenches and Eye Bolts, 

















Warner _ 











_ PLANERS, & 
NEW DESIGNS, 
QUICK DELIVERY, 
GREAT VARIETY. 





pea 
m= di — wa 
ij 


HMA —— 





"OIHO ‘GNV13A3190 


jf RADIAL 
DRILL, 


“UO1ZBOT[Adw Uo enZo[VzVH pezeIysNi[y 








pplica 


S.A. 


Cuts, Photo 


POND MACHINE TOOL co. 


Davis Wo"eOn. Worcester, Mass. 


es furnished ona 











Manufacturer of ENGINE LATHES 
Lowell, Mass., U. 


from 16 to 48 in. swing. 
graphs and Pric 


tion, 


yl 


GEO. W. FIFIELD, 








SEAR WHEELS & GEAR CUTTING 


Send for Catalogue D. 
GEORGE B. GRANT; i 
666 Beverly Street, Boston. W. B. FRANKLIN, Vicre-Presipent. 


KEY-SEATING 
MACHINES, 


and 20-in. Drills, 
A SPECIALTY. 

Our Key-Seating Machine 
will save enough in 60 
days’use to pay first cost; 
no shop can afford to do 
without one. We have 
now sety for_ prompt 
shipment both Key-Seat- 
ing Machines and_20-in. 
Drills. Send for Photo. 
and Catalogue. 


Lathes, 
W. P. DAVIS, Flaners, 
NORTH BLOOMFIELD, N. Y. 


BUFFALO STEEL FOUNDRY Buprato 


| PRATT & LETCHWORTH 
Proprietors. 


= . &e 


J. M. ALLEN, Present. 





J. B. Preror, SEorEraryY. 










For New Reduced PRICE LIST, Write to 


THE G. A. GRAY CO. '‘f 


Sycamore & Webster St., Cincinnati,0. 


17 in. 
20 in. 


24/'x24”’ 
80'’x30/’ 








THE 


ORDERS AND CORRESPONDENCE 
OLICITED 





but we are so far recovered from its 
disastrous effects as to be able to announce to the public our readiness to receive 
orders. We have secured buildings for temporary use adjoining the ruins, into 
which we have already put over $30,000 worth of new machinery, the best that 
could be obtained, and are again ready for business. 

We desire to express our thanks for the liberal patronage bestowed upon us 
in the past, and respectfully solicit a continuance of the same, 


THE STILES & PARKER PRESS CO. 


Manufacturer, 


Tiros 


Middletown, Conn., Mar. 4th, 1887, 





“Tu.M.cARPENTER & 


» 
PAT MOMAY 
PPE DRDEERI REEL OEE 





PAW TUCKET.R.I. 








